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THIS SOIL SURVEY 


Turn to ‘‘index to Soil: Map Units’’ 
5 Z which lists the name of each map unit and the 
page where that map unit is described. 


See ‘‘Summary of Tables’’ (following the 
6. Contents) for location of additional data 
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Consult ‘*Contents’® for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 - agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1983. Soil names and 
descriptions were approved in 1984. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1983. This survey was 
made cooperatively by the Soil Conservation Service, the Forest Service, and 
the Research Division of the College of Agricultural and Life Sciences, Universi- 
ty of Wisconsin. It is part of the technical assistance furnished to the Langlade 
County Land Conservation Committee, which helped finance the fieldwork. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Sap collection from sugar maple trees on a Langlade soil. Most of Langlade 
County is wooded. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Langlade County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of se- 
lected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to ensure proper performance. Conservationists, teachers, students, 
and specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Wet 
soils are poorly suited to use as septic tank absorption fields. A high water 
table makes a soil poorly suited to basements or underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Life age 


Cliffton A. Maguire 
State Conservationist 
Soil Conservation Service 
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LANGLADE COUNTY is in the northeastern part of 
Wisconsin. It has a total area of 568,333 acres, of which 
9,344 acres is water. About 30 percent of the county is 
publicly owned land, including about 39,680 acres of the 
Nicolet National Forest. Antigo, in the south-central part 
of the county, is the county seat. In 1980, it had a 
population of 8,653. In the same year, the county had a 
population of 19,978. It has 17 townships. 

Agriculture, manufacturing, forestry, tourism, and recre- 
ational facilities provide Langlade County with a diversi- 
fied economic base. The 355,795 wooded acres, 843 
lakes, and 225 streams in the county are the basis of the 
businesses related to tourism and recreation. The strong 
retail trade in the county reflects purchases by tourists 
and other vacationers. Dairying, based mostly in the 
southern part of the county, is the major farming enter- 
prise. The production of potatoes and snap beans, how- 
ever, also is an important part of the economy. The 
principal feed crops on dairy farms are hay, oats, and 
corn. Most of the industry is related to processing agri- 
cultural and forest products. 

This survey updates the soil survey of Langlade 
County published in 1947 (4). It provides additional infor- 
mation and larger, more detailed soil maps. The soil 
names may differ from those in the earlier survey be- 
cause of a better knowledge of the soils and changes in 
soil concepts. 

Most of the map units in Langlade County were de- 
signed to meet the needs of low-intensity land uses, 
such as forestry, because of the large acreages that are 


currently used for woodland and recreation. Many of 
these areas are publicly owned or are generally not 
suited to farming because of wetness, slope, stoniness, 
or a severe frost hazard. 


General Nature of the County 


This section gives general information about the 
county. It describes the climate; physiography, relief, and 
drainage; water supply; history and settlement; farming; 
forestry; and transportation facilities and industry. 


Climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


In Langlade County, winters are very cold and sum- 
mers are fairly warm and are short. The short frost-free 
period during the summer restricts suitable crops mainly 
to forage, small grain, and vegetables. Precipitation is 
fairly well distributed throughout the year, reaching a 
peak in summer. Snow covers the ground much of the 
time from late in fall until early in spring. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Antigo, Wisconsin, in 
the period 1951 to 1980. Table 2 shows probable dates 
of the first freeze in fall and the last freeze in spring. 
Table 3 provides data on length of the growing season. 

in winter the average temperature is 16 degrees F, 
and the average daily minimum temperature is 6 de- 


grees. The lowest temperature on record, which oc- 
curred at Antigo on January 18, 1967, is -39 degrees. 
The soils occasionally freeze to a depth of several feet 
during periods of very cold temperatures before the 
ground is appreciably covered with snow. Unless the 
snow cover is removed, the soils usually freeze only in 
the top few inches or to a depth of about 1 foot. In 
summer the average temperature is 66 degrees, and the 
average daily maximum temperature is 78 degrees. The 
highest recorded temperature, which occurred on July 
26, 1955, is 98 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to ‘heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop be- 
tween the last freeze in spring and the first freeze in fall. 

The total annual precipitation is 31.61 inches. Of this, 
23 inches, or about 73 percent, usually falls in April 
through September. The growing season for most crops 
falls within this period. In 2 years out of 10, the rainfall in 
April through September is less than 20 inches. The 
heaviest 1-day rainfall during the period of record was 
5.16 inches at Antigo on August 22, 1959. Thunder- 
storms occur on about 35 days each year. 

The average seasonal snowfall is about 54 inches. 
The greatest snow depth at any one time during the 
period of record was 32 inches. On the average, 68 days 
of the year have at least 1 inch of snow on the ground. 
The number of such days varies greatly from year to 
year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 65 percent 
of the time possible in summer and 45 percent in winter. 
The prevailing wind is from the southwest. Average wind- 
speed is highest, 12 miles per hour, in spring. 


Physiography, Relief, and Drainage 


The physiography, relief, and drainage of Langlade 
County are primarily the result of glaciation. The land- 
scape is characterized mostly by moraines and outwash 
plains and partly by drumlins, eskers, kames, lake plains, 
bogs and other depressional areas ‘where organic soils 
have formed, and alluvial deposits in drainageways. The 
moraines include the older drift area in the southwestern 
part of the county. The outwash plains include the Antigo 
Flats, a triangular area in the south-central part of the 
county. 

The older drift area and the adjacent Antigo Flats 
encompass some of the smoothest land in the county. 
These areas were not covered by glacial ice during the 
most recent glaciation. Generally, the end moraines are 
the roughest terrain. 


Soil Survey 


Slopes are short, complex, and mosily rolling to very 
steep on the moraines. In the older drift area, however, 
they are mostly long, smooth, and gently sloping. Most 
of the slopes on the lake plains and outwash plains are 
long, smooth, and nearly level or gently sloping. Some 
areas of outwash deposits near moraines, however, are 
rough and irregular and have short, complex slopes. 
Short, smooth slopes predominate on the eskers and 
kames. The areas of alluvium commonly are pitted and 
marked by old stream channels. The surface of most of 
the organic soils is hummocky. 

Elevation ranges from about 1,070 feet above sea 
level in an area where the Wolf River leaves the county 
to about 1,903 feet above sea level in the northwestern 
part of sec. 21, T. 32.N., R. 13 E., in Langlade Township. 
The highest elevations are on the terminal moraines. 
Antigo is about 1,498 feet above sea level. 

The eastern part of the county is within the drainage 
basin of the Wolf River, and the western part is within 
the drainage basin of the Wisconsin River. In Langlade 
County, the Wolf River starts at Lower Post Lake, flows 
generally south and east, and leaves the county just 
south of Markton. It drops about 440 feet in the county, 
mostly between Lily and Markton. Seven principal tribu- 
taries of this river are at least partly in the county. They 
are Swamp Creek, Pickerel Creek, Hunting River, Lily 
River, Ninemile Creek, Evergreen River, and Red River. 
Four principal tributaries of the Wisconsin River drain the 
western part of the county. They are the Prairie, Pine, 
Trappe, and Eau Claire Rivers. 

The Antigo Flats are drained by Spring Brook, a tribu- 
tary of the Eau Claire River, and by the east and west 
branches of the Eau Claire River. All of these streams 
drop about 7 feet per mile. The drainage valleys are 
large in relation to the size of the streams occupying 
them because of the large volume of glacial meltwater 
that they once carried. 


Water Supply 


Robert N. Cheetham, geologist, Soil Conservation Service, helped 
prepare this section. 


Langlade County has abundant and readily available 
supplies of surface and ground water. Sources are the 
surface water from the 843 lakes and 225 streams and 
the ground water, which is primarily from glacial deposits. 

Most of the lakes are spring lakes or seepage lakes. 
The others are drainage lakes or drained lakes (77). The 
majority of the lakes, including most of the spring lakes, 
known as spring ponds, are small. Only 13 lakes are 100 
acres or larger, but these make up about half of the 
surface area of lakes. White Lake is the largest spring 
lake. Sawyer Lake and the other seepage lakes are 
landlocked. Upper Post Lake, an impoundment and a 
drainage lake, is the largest lake in the county. The 
deepest lake is Jack Lake, which is as much as 85 feet 
deep. 


Langlade County, Wisconsin 


The streams in Langlade County have a total surface 
area of about 1,800 acres. The total stream length is 
about 513 miles. The largest body of water in the county 
is the Wolf River, which has a surface area of about 984 
acres. 

The surface water in the county is used mostly for 
recreational activities, partly for watering stock, and oc- 
casionally for irrigation. The quality of the water is gener- 
ally good. Eutrophication is the only major pollution prob- 
lem. During the summer, shallow water areas contain 
algae and weeds. The water is mostly clear or light 
brown. The landlocked lakes and the lakes and streams 
bordered by bogs or swamps are more acid than the 
other water areas. The spring lakes have the highest pH 
value. The water is predominantly very soft in the seep- 
age lakes, drained lakes, and drainage lakes, but it is 
hard in the spring lakes and streams. 

The ground water in the county meets municipal, in- 
dustrial, rural, and irrigation needs. The largest consumer 
is Antigo. The source of this water is local precipitation. 
The average recharge from precipitation on 1 square 
mile of the Antigo Flats is about 256,000 gallons per day 
(3). The ground water generally moves southward. The 
water levels fluctuate closely with fluctuations in season- 
al precipitation and in average precipitation over a period 
of years. The level generally rises in spring, declines in 
summer, rises slightly in fall, and declines in winter. Use 
of ground water for irrigation has caused a measurable 
decline in the level only in the immediate vicinity of the 
withdrawal. The depth to ground water ranges to as 
much as 138 feet. It is greatest beneath the hills on the 
moraines. On the Antigo Flats, it averages about 25 feet 
and is the greatest in the eastern part of the flats. 

Ground water yields from the glacial deposits vary. 
Generally, the outwash yields more than the glacial till. 
The underlying crystalline bedrock yields little or no 
water. 

Ground water quality in Langlade County is very good. 
Many of the soils, however, have very porous layers that 
are poor filters for domestic waste and agricultural 
chemicals. The impact of development and agriculture 
may cause deterioration of the ground water. Generally, 
the content of dissolved solids in the ground water is 
relatively low in the western half of the county and rela- 
tively high in the eastern half. The higher content in the 
eastern part probably results from a higher content of 
limestone in the glacial deposits. 


History and Settlement 


The original inhabitants of Langlade County included 
Chippewa, Menominee, Pottawattomie, Sac, Ottawa, 
Huron, and Winnebago Indians. French fur traders and 
trappers, accompanied by Jesuit priests, entered the 
area during the 1700’s, followed by the British and 
Scotch (76). They came from the settlements at Green 
Bay, followed the Lake Superior Indian Trail along the 


Wolf River, and established a trading post at Post Lake. 
Langlade County is named after Charles de Langlade, a 
French trader who never saw the county. 

The first known settlement was established in the 
eastern part of Ackley Township in 1853 by Willard L. 
Ackley. His farm and trading post became a headquar- 
ters for early settlers. More permanent settlements were 
established during the mid 1800’s, when the fur trade 
declined and the Indians ceded lands. Timber estimators, 
lumbermen, and homesteaders moved into the area at 
that time. 

Francis A. Deleglise, a lumberman, surveyor, and real 
estate dealer, persuaded early settlers to locate at 
Springbrook Settlement about 1876. This settlement was 
later called Antigo. Eastern Langlade County was 
opened to loggers and settlers when Old Military Road 
was constructed along the Wolf River during the 1860’s. 
The roadbuilders were paid in land grants. Many of these 
grants were subsequently bought by Squire Taylor, who 
persuaded settlers to move into the area and buy his 
land. In 1872, one of the earliest settlements in this area 
was established near the present village of Langlade. 

Settlement increased rapidly after a railroad was built 
in the area in 1881. The railroad opened markets for all 
kinds of forest and farm products. 

Langlade County was established in 1879 from part of 
Oconto County and was known as New County until 
1880. Norwood and Rolling Townships joined the county 
in 1881. Evergreen, Langlade, and Wolf River Townships 
joined in 1883. The present boundaries were established 
in 1885. 


Farming 


Farming in Langlade County began as an auxiliary to 
lumbering. Clearings were made in areas where oxen 
could graze and wild hay could be cut. These areas were 
later used for other kinds of feed and produce for the 
oxen and loggers. The oxen were used as draft animals 
in lumbering. 

The first farm was established in 1853. Some of the 
earliest farming took place in the valley of the Wolf 
River, close to the logging camps, which offered a ready 
market for feed and produce. Most farmers worked in 
the logging camps in winter and enlarged and cultivated 
their cropland in summer. Some traveled south to cities 
for winter employment. The farmers used their winter 
earnings to improve their farms. 

Farming progressed slowly until 1881, when the arrival 
of the railroad opened markets for farm products. There 
were only 97 farms in 1880. These averaged 148 acres 
in size. Oats was the major crop, but potatoes and wheat 
were also grown. By 1900, additional crops included hay 
and barley. 

Most early farmers kept a few cows for milk, which 
was also converted to butter and cottage cheese. Dairy- 
ing started with the sale of surplus butter. By 1900, most 
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Figure 1.—Harvest of certified seed potatoes on a Langlade soil. 


farmers had herds of milk cows and dairying became a 
major farming enterprise. Most of the dairy output was 
marketed as cheese. Milk production increased sharply 
after 1924, when a large cheese plant opened and milk 
was collected by truck. 

Dairying is still the main farming enterprise. The trend 
is toward fewer dairy farms and larger herds, more pro- 
ductive livestock, and more efficient husbandry. In recent 
years the number of milk cows has decreased, but milk 
production has increased. The number of hogs and 
chickens and the production of eggs have decreased. 
The number of sheep has remained constant. 

Potato farming has always been an important part of 
agriculture in the county. Potatoes were grown by the 
first settler. The production of this crop reached a peak 
in 1930, when numerous smail areas totaling 13,000 
acres were used for potatoes. Later, mechanization 
tended to concentrate the enterprise among fewer grow- 
ers and larger production units. Yields increased be- 
cause of improved cultural practices, heavy applications 
of fertilizer, and systematic rotation. Irrigation also in- 
creased yields. In recent years more growers have 
turned to the production of certified seed potatoes (fig. 


1). Potatoes are by far the most important cash crop in 
the county. 

About 27 percent of the acreage in the county was 
farmed in 1980. Following the trend in the state, the 
number of farms declined between 1935 and 1980 and 
the average farm size increased. 


Forestry 


The forests of Langlade County were exploited soon 
after the Menominee Indians relinquished the land by the 
Treaty of Cedars during the 1830’s. Lumbering began 
along the Wolf and Eau Claire Rivers as early as 1860. It 
became more extensive along the Wolf River when Old 
Military Road was constructed during the late 1860's. 
White pine was cut first, and hardwoods were cut later. 
Logs were floated downstream to sawmills in Oshkosh 
and Wausau. River channels were altered and dams 
were built to facilitate the movement of logs. Later, the 
logs were hauled by horses and railroads to local saw- 
mills. 

The arrival of the railroad in 1881 opened up the entire 
region to logging throughout the year. Logs were trans- 
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ported by 13 railroad routes run by lumber companies 
before the last route was shut down in 1944. 

Lumbering has remained a major enterprise in the 
county. Large areas of forest land, including that owned 
by the county, are now managed for cordwood produc- 
tion (fig. 2). The pulpwood, mostly aspen and birch, is 
cut and hauled to paper mills by many private logging 
companies. Most sawlogs are hauled to local sawmills. 
Langlade County is one of the major producers of saw- 
logs and veneer logs in the state. 

Many owners of conifer plantations prune and harvest 
Christmas trees, mostly balsam fir, white spruce, and red 
pine. The trees are sold locally and are also hauled to 
southern markets. Conifer boughs, mostly balsam fir, are. 
harvested by private individuals from plantations and 
native stands for use as Christmas trimmings. Many are 
sold in southern markets. 


Sugar maple sap collection and syrup production are 
also important forestry enterprises. The sap is refined 
into maple syrup or sold to major refineries in the area. 
The potential for increased production is tremendous 
because the county has large acreages of sugar maple. 
Tapping these trees for sap, however, lowers the quality 
of veneer sawlogs because of staining near the bore- 
holes. 

The amount of hardwood poletimber used for firewood 
has increased rapidly in recent years because of the 
rising cost of other types of fuel. In 1982, about 20 
percent of the hardwood poletimber cut from county- 
owned forests was marketed as firewood. 

Most of the forest land in the county was commercial 
forest in 1968. The forest land is owned mostly by forest 
industries, corporations, and county and municipal gov- 
ernments and partly by private individuals and state and 


Figure 2.—Pulpwood harvest on an Antigo soil. Many areas of forest in the county are managed for even-aged stands of aspen and birch 
for pulpwood. 


federal governments. The trend is toward less public and 
more private ownership (70, 78). 


Transportation Facilities and Industry 


Langlade County has a good system of highways. U.S. 
Highway 45 and State Highways 47, 52, and 64 provide 
easy access to the county. About two-thirds of the 
county roads are paved, but many remote areas have 
few good motor roads. Examples are the western part of 
Ackiey Township and the moraine areas in the northern 
part of the county. Many of these remote areas have old 
logging roads that permit access by specialized vehicles. 

The county also is served by two railroads, an airport, 
four motor freight carriers, and one bus line. One railroad 
provides access to Antigo from the north and south, and 
the other provides access to the eastern part of the 
county from the north and south. Major commercial air 
transportation is available at the airport near Wausau, in 
Marathon County. Smaller aircraft can use the Langlade 
County Airport, which is near Antigo. 

Industry and retail trade businesses are important 
parts of the economy in Langlade County. They sur- 
passed the farming industry as leading employers about 
1970. Sales in the retail trade businesses are higher than 
the state average. 

Most industry is related to processing forest and agri- 
cultural products. Four sawmills currently produce 
lumber. Other industry produces maple syrup, bowling 
pins, hardwood flooring, pallets, and parts for brooms 
and folding chairs. Many logging companies also operate 
in the county. Agriculture-related industry currently pro- 
duces cheese, dried cheese powder, dried whey powder, 
butter, ice cream, milk for marketing, and canned snap 
beans. 

Some industry produces shell cases for ammunition, 
shoes, babbitt bearings, gears and related products, 
steel products, and fishing tackle. Other industry is in- 
volved in construction and printing. One industry wires 
transformers and car coils. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a de- 
scription of the soils and their location and a discussion 
of the suitability, limitations, and management of the 
soils for specified uses. Soil scientists observed the 
steepness, length, and shape of slopes; the general pat- 
tern.of.drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the se- 
quence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsoli- 
dated material in which the soil formed. The unconsoli- 
dated material is devoid of roots and other living orga- 
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nisms and has not been changed by other biologic activi- 


The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, cli- 
mate, and the natural vegetation of the area. Each kind 
of soil is associated with a particular kind of landscape 
or with a segment of the landscape. By observing the 
soils in the survey area and relating their position to 
specific segments of the landscape, a soil scientist de- 
velops a concept, or model, of how the soils were 
formed. Thus, during mapping, this model enables the 
soil scientist to predict with considerable accuracy the 
kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are con- 
cepts. Each taxonomic class has a set of soi! character- 
istics with precisely defined limits. The classes are used 
as a basis for comparison to classify soils systematically. 
The system of taxonomic classification used in the 
United States is based mainly on the kind and character 
of soil properties and the arrangement of horizons within 
the profile. After the soil scientists classified and named 
the soils in the survey area, they compared the individual 
soils with similar soils in the same taxonomic class in 
other areas so that they could confirm data and assem- 
ble additional data based on experience and research. 

While a soil survey is in progress, samples of some of 


’ the soils in the area generally are collected for laboratory 


analyses and for engineering tests. Soil scientists inter- 
preted the data from these analyses and tests as well as 
the field-observed characteristics and the soil properties 
in terms of expected behavior of the soils under different 
uses. Interpretations for all of the soils were field tested 
through observation of the soils in different uses under 
different levels of management. Some interpretations are 
modified to fit local conditions, and new interpretations 
sometimes are developed to meet local needs. Data 
were assembled from other sources, such as research 
information, production records, and field experience of 
specialists. For example, data on crop yields under -de- 
fined levels of management were assembled from farm 
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records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the signifi- 
cant natural bodies of soil in the survey area, they drew 


the boundaries of these bodies on aerial photographs 
and identified each as a specific map unit. Aerial photo- 
graphs show trees, buildings, fields, roads, and rivers, all 
of which help in locating boundaries accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is identi- 
fied and named according to the taxonomic classification 
of the dominant soil or soils. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils are natural 


Figure 3.—A wet spot included in an area of the well drained Kennan solls. Generally, such contrasting Inclusions are Indicated on the soll 


maps by a special symbol. 


objects. In common with other natural objects, they have 
a characteristic variability in their properties. Thus, the 
range of some observed properties may extend beyond 
the limits defined for a taxonomic class. Areas of soils of 
a single taxonomic class rarely, if ever, can be mapped 
without including areas of soils of other taxonomic class- 
es. Consequently, every map unit is made up of the soil 
or soils for which it is named and some soils that belong 
to other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral pat- 
terns similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and manage- 
ment. These are called noncontrasting (similar) inclu- 
sions. They may or may not be mentioned in the map 
unit descriptions. Other inclusions, however, have prop- 
erties and behavior divergent enough to affect use or 
require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 


and cannot be shown separately on the soil maps be- 
cause of the scale used in mapping (fig. 3). The inclu- 
sions of contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been ob- 
served and consequently are not mentioned in the de- 
scriptions, especially where the soil pattern was so com- 
plex that it was impractical to make enough observations 
to identify all of the kinds of soil on the landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and man- 
agement requirements. The delineation of such land- 
scape segments on the map provides sufficient informa- 
tion for the development of resource plans, but onsite 
investigation is needed to plan for intensive uses in small 
areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, it con- 
sists of one or more major soils and some minor soils. It 
is named for the major soils. The soils making up one 
unit can occur in another but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 

The general soil map units in Langlade County join 
with similar map units that may have different names in 
adjacent counties. These differences result from vari- 
ations in the extent or pattern of the soils in the coun- 
ties. The differences do not significantly affect the use of 
the maps for general planning. 


1. Kennan-Keweenaw 


Well drained, undulating to very steep, stony, loamyiand 
silty soils on moraines and drumlins 

This map unit consists mostly of soils on terminal and 
recessional end moraines and partly of soils on ground 
moraines and drumlins. Large stones are common on 
the surface of most areas (fig. 4). The end moraines 
have the highest elevations and the roughest terrain in 
the county. The knolls, hills, and ridges are interspersed 
with many small kettles and lake basins and a few 
narrow drainage valleys. Many of the kettles and lake 
basins contain lakes, ponds, bogs, or swamps. The 
ground moraines have little local relief. The linear or oval 
drumlins have crests that are higher than the surround- 
ing landscape. Slopes are mostly short and complex. 

This map unit makes up about 33 percent of the land 
area in the county. It is about 49 percent Kennan soils, 
33 percent Keweenaw soils, and 18 percent soils of 
minor extent. 

Kennan soils are undulating and rolling. They are on 
knolls, swells, hills, ridges, and drumlins. Typically, the 
surface layer is black loam about 2 inches thick. The 
next layer is brown and dark brown loam about 17 


inches thick. The subsoil is about 27 inches thick. It is 
dark brown, friable loam in the upper part and reddish 
brown, very friable sandy loam in the lower part. The 
substratum to a depth of about 60 inches is brown loamy 
sand. 

Keweenaw soils are hilly to very steep. They are on 
hills and ridges and on the sides of drumlins. Typically, 
the surface layer is black sandy loam about 2 inches 
thick. The subsurface layer is brown loamy sand about 3 
inches thick. The subsoil is about 11 inches thick. it is 
dark reddish brown, very friable gravelly loamy sand in 
the upper part and dark brown, very friable loamy sand 
in the lower part. The next layer is about 37 inches thick. 
It is a mixture of brown loamy sand and reddish brown 
sandy loam. The substratum to a depth of about 60 
inches is brown gravelly loamy sand. 

The minor soils include Crystal Lake, Hatley, Loxley, 
Menominee, and Seelyeville. The moderately well 
drained Crystal Lake and Menominee soils are in lake 
basins. The somewhat poorly drained Hatley soils are on 
small swells or knolls within low areas. The organic 
Loxley and Seelyeville soils are in kettles and lake 
basins. 

Most of the acreage is woodland, including a few 
small, wooded swamps. The upland woods are mostly 
areas of stony, rolling to very steep soils. The main 
concerns in managing woodland are the restricted use of 
machinery, erosion, seedling survival, and competing 
plants that interfere with tree regeneration. 

in some areas the soils are used for farming. Dairying 
is the main farm enterprise. The major crops are oats, 
alfalfa, and corn. They are grown mostly on the less 
sloping soils. Stones that interfere with tillage are re- 
moved from the cropland. Some areas are used as per- 
manent pasture. The main concerns in managing crop- 
land are soil blowing and low fertility on the Keweenaw 
soils and water erosion and stoniness on both of the 
major soils. Applications of lime are needed for most 
crops. 

Many farmsteads, rural homes, and cottages and a 
few villages and landfills are in areas of this map unit. 
Sanitary facilities and building site development are gen- 
erally limited by large stones and slope. Local roads and 
streets on the Kennan soils may be damaged by frost 
heave. This map unit has more good sites for landfills 
than the other map units in the county. 
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Figure 4.—Large stones on the surface in an area of the Kennan-Keweenaw map unit. 


2. Antigo-Pence 


Well drained, nearly level to very steep, silty and loamy 
soils on outwash plains, kames, and eskers 

This map unit consists mostly of soils on rather flat 
outwash plains that are pitted with kettles and inter- 
spersed with hills and ridges of outwash deposits. Some 
of the hills and ridges are kames and eskers. Many 
streams and lakes are in areas of this unit. Basins, drain- 
ageways, and valleys are on the outwash plains. The 
kettles are generally small and are very numerous in 
some areas. Many contain lakes, ponds, bogs, or 
swamps. Some of the outwash areas are made up of 


knolls, swells, hills, and ridges and are characterized by 
undulating to hilly topography. 

This map unit makes up about 38 percent of the land 
area in the county. It is about 41 percent Antigo soils, 24 
percent Pence soils, and 35 percent soils of minor 
extent. 

Antigo soils are nearly level to rolling. They are on 
knolls, swells, hills, ridges, and upland flats and on the 
sides of drainageways, valleys, kettles, and basins. Typi- 
cally, the surface layer is dark grayish brown silt loam 
about 9 inches thick. The subsurface layer is brown silt 
loam about 3 inches thick. The next layer is dark yellow- 
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ish brown and brown silt loam about 7 inches thick. The 
subsoil is about 14 inches thick. It is dark yellowish 
brown, friable silt loam in the upper part and dark yellow- 
ish brown, friable loam and dark brown, very friable grav- 
elly sandy loam in the lower part. The substratum to a 
depth of about 60 inches is brown, stratified sand and 
gravel. 

Pence soils are nearly level to very steep. They are on 
knolls, swells, hills, ridges, and upland flats and on the 
sides of drainageways, valleys, kettles, and basins. Typi- 
cally, the surface layer is black sandy loam about 3 
inches thick. The subsurface layer is brown sandy loam 
about 2 inches thick. The subsoil is about 22 inches 
thick. It is dark reddish brown, very friable gravelly sandy 
loam in the upper part and dark brown gravelly loamy 
sand and gravelly sand in the lower part. The substratum 
to a depth of about 60 inches is yellowish brown, strati- 
fied sand and gravel. 

The minor soils include Au Gres, Cathro, Fordum, 
Loxley, Markey, Oesterle, Seelyeville, and Vilas. The 
somewhat poorly drained Au Gres and Oesterle soils are 
on low flats and in upland swales and drainageways. The 
organic Cathro, Loxley, Markey, and Seelyeville soils are 
in drainageways, kettles, and basins. The alluvial Fordum 
soils are on flood plains and in drainageways. The sandy 
Vilas soils are on knolls, swells, ridges, and upland flats 
and on the sides of drainageways, valleys, kettles, and 
basins. 

Most of the acreage is woodland, including some 
wooded swamps. The upland woods are mostly areas of 
sloping or rolling to very steep soils. The main concerns 
in managing woodland are the restricted use of machin- 
ery, erosion, seedling survival, and competing plants that 
interfere with tree regeneration. 

In some areas the soils are used for farming. Dairying 
and potato farming are the main farm enterprises. The 
major crops are oats, alfalfa, corn, red clover, and pota- 
toes. Most of the acreage used for potatoes is irrigated. 
The crops are grown mostly on the less sloping soils. 
Some areas are used as permanent pasture. The main 
concerns in managing cropland are soil blowing and low 
fertility on the Pence soils, water erosion on both of the 
major soils, and crusting of the surface layer in the 
Antigo soils. Applications of lime are needed for most 
crops. Coarse gravel and cobbles in the surface layer 
interfere with potato harvesting. 

Many farmsteads, rural homes, and cottages and a 
few villages and landfills are in areas of this map unit. 
Generally, the soils have few limitations for sanitary fa- 
cilities or building site development. The slope, however, 
is a limitation in the sloping or rolling to very steep areas. 
Also, the effluent from waste disposal facilities can pol- 
lute ground water because of the poor filtering capacity 
of the substratum. Local roads and streets on the Antigo 
soils may be damaged by frost heave. The substratum of 
both the major soils is a probable source of sand and 
gravel. 
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3. Magnor-Cable 


Somewhat poorly drained and very poorly drained, nearly 
level and gently sloping, silty and mucky soils on mor- 
aines 


This map unit consists mostly of soils on ground mor- 
aines that have little local relief and few prominent fea- 
tures. The landscape is one of broad swells with long 
side slopes interspersed with long drainageways that 
broaden into large basins in places. Small swells or 
knolis are within some of the basins. The drainageways 
are frequently ponded during wet periods. Many streams 
and a few hills and manmade impoundments are in 
areas of this unit. Slopes are mostly long and smooth. 

This map unit makes up about 10 percent of the land 
area in the county. It is about 77 percent Magnor soils, 
15 percent Cable soils, and 8 percent soils of minor 
extent. 

Magnor soils are somewhat poorly drained and are 
nearly level and gently sloping. They are on swells and 
knolls. Typically, the surface layer is very dark gray silt 
loam about 4 inches thick. The subsurface layer is dark 
grayish brown, mottled silt loam about 2 inches thick. 
The next layer is brown, yellowish brown, and dark 
brown, mottled silt loam about 14 inches thick. The sub- 
soil is dark brown and reddish brown, mottled sandy 
loam about 10 inches thick. The substratum to a depth 
of about 60 inches is reddish brown, mottled, firm, very 
compact sandy loam. 

Cable soils are very poorly drained and are nearly 
level. They are in drainageways, basins, and upland 
swales. Typically, the surface layer is about 7 inches 
thick. It is very dark brown and black muck in the upper 
part and very dark gray, mottled silt loam in the lower 
part. The subsoil is about 31 inches thick. It is dark 
grayish brown and grayish brown, mottled, friable silt 
loam in the upper part; grayish brown, mottled, friable 
foam in the next part; and brown and reddish brown, 
mottled, friable sandy loam in the lower part. The sub- 
stratum to a depth of about 60 inches is reddish brown, 
mottled sandy loam. 

The minor soils include the well drained Amery soils 
on the sides of valleys and basins and on the sides of 
the highest swells and hills and the organic Cathro and 
Seelyeville soils in drainageways and basins. 

Most of the acreage is woodland, including many 
wooded swamps. Large woodlots are common. The main 
concerns in managing woodland are the restricted use of 
machinery, windthrow, seedling survival, and competing 
plants that interfere with tree regeneration. Most of the 
logging trails are rutted because of wetness. 

In some areas the soils are used for farming. Dairying 
is the main farm enterprise. The major crops are oats, 
red clover, and forage grasses. They are grown mostly 
on soils that have good surface drainage. Some areas 
are used as permanent pasture. The main concerns in 
managing cropland are wetness, water erosion, and 


crusting of the surface layer. Applications of lime are 
needed for most crops. 

Many farmsteads and a few villages, rural homes, cot- 
tages, and landfills are in areas of this map unit. Sanitary 
facilities, building site development, and roadways are 
generally limited by wetness or ponding. Also, restricted 
permeability limits the use of the soils for sanitary facili- 
ties, and frost heave may damage local roads and 
streets. 


4. Oecesterle-Minocqua-Scott Lake 


Somewhat poorly drained, very poorly drained, and mod- 
erately well drained, nearly level, silty and mucky soils on 
outwash plains 

This map unit is on outwash plains where most of the 
soils have a seasonal high water table. The landscape is 
one of low flats interspersed with depressional areas, 
such as drainageways and basins. The low flats are not 
much higher than the depressional areas. The drain- 
ageways are frequently ponded during wet periods. Many 
streams and a few lakes are in areas of this unit. Slopes 
are mostly long and smooth. 

This map unit makes up about 9 percent of the land 
area in the county. It is about 33 percent Oesterle soils, 
22 percent Minocqua soils, 16 percent Scott Lake soils, 
and 29 percent soils of minor extent. 

Oesterle soils are somewhat poorly drained. They are 
on low flats and in swales and drainageways on the 
higher parts of the landscape. Typically, the surface layer 
is very dark gray silt loam about 4 inches thick. The 
subsurface layer also is silt loam about 4 inches thick. It 
is grayish brown and mottled. The next layer is brown 
and dark brown, mottled silt loam about 16 inches thick. 
The subsoil is about 8 inches thick. It is dark brown, 
mottled, friable loam in the upper part and dark brown, 
mottled, very friable gravelly loamy sand in the lower 
part. The substratum to a depth of about 60 inches is 
brown, stratified sand and gravel. 

Minocqua soils are very poorly drained. They are in 
drainageways and basins and in swales on the higher 
parts of the landscape. Typically, the surface layer is 
black muck about 4 inches thick. The subsoil is about 31 
inches thick. It is gray, dark gray, and grayish brown, 
mottled silt loam in the upper part; grayish brown, mot- 
tled, friable loam in the next part; and grayish brown, 
mottled, friable sandy loam in the lower part. The sub- 
stratum to a depth of about 60 inches is brown, stratified 
sand and gravel. 

Scott Lake soils are moderately well drained. They are 
on rather low flats and in swales and drainageways on 
the higher parts of the landscape. Typically, the surface 
layer is very dark gray silt loam about 5 inches thick. The 
next layer is dark yellowish brown and brown silt loam 
about 14 inches thick. The subsoil is about 20 inches 
thick. It is dark yellowish brown, mottled, friable silt loam 
and loam in the upper part and dark brown, mottled, very 
friable gravelly sandy loam in the lower part. The sub- 
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stratum to a depth of about 60 inches is yellowish brown, 
stratified sand and gravel. 

The minor soils include the well drained Antigo soils 
on upland flats, the organic Cathro and Seelyeville soils 
in drainageways and basins, and the alluvial Fordum 
soils in drainageways adjacent to streams. 

Most of the acreage is woodland, including many 
wooded swamps. Large woodlots are common. The main 
concerns in managing woodland are the restricted use of 
machinery, windthrow, seedling survival, and competing 
plants that interfere with tree regeneration. Most of the 
logging trails are rutted because of wetness. 

In some areas the soils are used for farming. Dairying 
is the main farm enterprise. The major crops are oats, 
red clover, potatoes, and forage grasses. Most of the 
acreage used for potatoes is irrigated. The crops are 
grown mostly on the higher lying soils. Some areas are 
used as permanent pasture. The main concerns in man- 
aging cropland are wetness and crusting of the surface 
layer. Applications of lime are needed for most crops. 
Coarse gravel and cobbles in the surface layer interfere 
with potato harvesting. 

Many farmsteads and a few villages, rural homes, and 
cottages are in areas of this map unit. Sanitary facilities, 
building site development, and roadways are generally 
limited by wetness or ponding. Also, the effluent from 
waste disposal facilities can pollute ground water be- 
cause of the poor filtering capacity of the substratum, 
and local roads and streets may be damaged by frost 
heave. 


5. Antigo-Langlade 


Weill drained, nearly level and gently sloping, silty soils 
on outwash plains 

This map unit is part of a large, roughly triangular 
outwash plain that is called the Antigo Flats. Areas are 
broad and are rather flat, except for a few knolls, swells, 
swales, the foot slopes bordering terminal moraines, 
drainageways, and valleys. The one major valley, which 
is along Spring Brook, is very long, flat floored, and 
frequentiy flooded during wet periods. Secondary valleys 
or drainageways carry runoff to Spring Brook. Slopes are 
mostly long and smooth. 

This map unit makes up about 8 percent of the land 
area in the county. It is about 57 percent Antigo soils, 27 
percent Langlade soils, and 16 percent soils of minor 
extent. 

Antigo soils are on broad upland flats and on the sides 
of drainageways. Typically, the surface layer is dark gray- 
ish brown silt loam about 9 inches thick. The subsurface 
layer is brown silt loam about 3 inches thick. The next 
layer is dark yellowish brown and brown silt loam about 
7 inches thick. The subsoil is about 14 inches thick. It is 
dark yellowish brown, friable silt loam in the upper part 
and dark yellowish brown, friable loam and dark brown, 
very friable gravelly sandy loam in the lower part. The 
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substratum to a depth of about 60 inches is brown, 
stratified sand and gravel. 

Langlade soils are on broad upland flats and on the 
foot slopes bordering terminal moraines. Typically, the 
surface layer is dark grayish brown silt loam about 12 
inches thick. The subsurface layer is brown silt loam 
about 2 inches thick. The next layer is dark yellowish 
brown and brown silt loam about 8 inches thick. The 
subsoil is about 31 inches thick. It is dark yellowish 
brown, friable silt loam and loam in the upper part and 
dark yellowish brown, friable gravelly sandy loam in the 
lower part. The substratum to a depth of about 60 inches 
is yellowish brown, stratified sand and gravel. 

The minor soils include the alluvial Fordum soils in the 
valley adjacent to Spring Brook; the somewhat poorly 
drained Oesterle soils in upland swales and drain- 
ageways; and the droughty Pence soils on shoulder 
slopes of upland flats, on knolls and swells, and on the 
sides of drainageways and valleys. 

Some of the acreage is woodland, including a few 
small, wooded swamps. The upland woods are mostly 
areas of sloping soils and soils bordering terminal mor- 
aines. Some small woodlots are on broad flats. The main 
concern in managing woodland is controlling competing 
plants that interfere with tree regeneration. 

In most areas the soils are used for farming. They are 
the most intensively farmed soils in the county. Dairying 
and potato farming are the main enterprises. The major 
crops are oats, alfalfa, red clover, potatoes, and corn. 
Most of the acreage used for potatoes is irrigated. Some 
areas are used as permanent pasture. The main con- 
cerns in managing cropland are water erosion and crust- 
ing of the surface layer. Applications of lime are needed 
for most crops. Coarse gravel and cobbles in the surface 
layer interfere with potato harvesting. 

Many farmsteads and rural homes, a city, and a few 
villages and landfills are in areas of this map unit. Gener- 
ally, the soils have few limitations for sanitary facilities or 
building site development. The effluent from waste dis- 
posal facilities, however, can pollute ground water be- 
cause of the poor filtering capacity of the substratum. 
Also, local roads and streets may be damaged by frost 
heave. The substratum of the soils is a probable source 
of sand and gravel. 


6. Milladore-Sherry-Mylrea 


Somewhat poorly drained and very poorly drained, nearly 
level and gently sloping, silty and mucky soils on mor- 
aines 

This map unit consists of soils on ground moraines 
that have little local relief and few prominent features. 
Granite bedrock is close to the surface. The landscape 
is one of broad swells with long side slopes interspersed 
with long drainageways that broaden into large basins in 
places. The crainageways are frequently ponded during 
wet periods. A few streams and manmade impound- 
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ments are in areas of this unit. Slopes are mostly long 
and smooth. 

This map unit makes up about 2 percent of the land 
area in the county. It is about 32 percent Milladore soils, 
31 percent Sherry soils, 27 percent Mylrea soils, and 10 
percent soils of minor extent. 

Milladore soils are somewhat poorly drained and are 
nearly level and gently sloping. They are on broad swells 
and on small swells on knolls within depressional areas. 
Typically, the surface layer is black silt loam about 3 
inches thick. The subsurface layer is dark grayish brown, 
mottled silt loam about 5 inches thick. The next layer is 
grayish brown and yellowish brown, mottled silt loam 
about 8 inches thick. Below this is grayish brown and 
brown, mottled loam about 4 inches thick. The subsoil is 
about 25 inches thick. It is dark brown, mottled, very 
friable loamy sand in the upper part; gray, mottled, firm, 
very compact clay loam in the next part; and reddish 
brown, mottled, firm, very compact sandy clay loam in 
the lower part. The substratum to a depth of about 60 
inches is yellowish red and olive, mottled, firm, very 
compact sandy loam. 

Sherry soils are very poorly drained and are nearly 
level. They are in drainageways, basins, and upland 
swales. Typically, the surface layer is about 8 inches 
thick. It is black muck in the upper part and very dark 
gray, mottled silt loam in the lower part. The subsoil is 
about 35 inches thick. It is dark gray and gray, mottled 
silt loam and loam in the upper part and olive gray, 
mottled, firm, very compact sandy loam in the lower part. 
The substratum to a depth of about 60 inches is olive 
gray, mottled, firm, very compact sandy clay loam and 
sandy loam. 

Mylrea soils are somewhat poorly drained and are 
nearly level and gently sloping. They are on broad swells 
and on small swells or knolls within depressional areas. 
Typically, the surface layer is black silt loam about 3 
inches thick. The subsurface layer is dark grayish brown 
and brown silt loam about 8 inches thick. The next layer 
is brown and dark yellowish brown, mottled silt loam 
about 4 inches thick. The subsoil is about 33 inches 
thick. In descending sequence, it is grayish brown, mot- 
tled, friable silt loam; dark brown, mottled, friable sandy 
loam; dark brown, mottled, firm loam and gravelly loam; 
and brown, mottled, friable very gravelly sandy loam. The 
substratum to a depth of about 60 inches is pale brown, 
mottled very gravelly sandy loam. 

The minor soils include the organic Cathro and Seelye- 
ville soils in drainageways and basins. 

This map unit is not used for farming because the land 
is mostly in public ownership. Most of the acreage is 
woodland, including many wooded swamps. Large wood- 
lots are common. The main concerns in managing wood- 
land include the restricted use of machinery, windthrow, 
seedling survival, and competing plants that interfere 
with tree regeneration. Most of the logging trails are 
rutted because of wetness. 
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A few farmsteads and rural homes are in areas of this 
map unit. Sanitary facilities, building site development, 
and roadways are generally limited by wetness or pond- 
ing. Restricted permeability limits the use of Milladore 
and Sherry soils for sanitary facilities. Granite bedrock 


can restrict excavations. Local roads and streets may be 
damaged by frost heave. This map unit is a more likely 
source of nearly impervious soil material for lining la- 
goons and landfills than the other map units in the 
county. , 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal haz- 
ards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly indi- 
cates a feature that affects use or management. For 
example, Antigo silt loam, 0 to 2 percent slopes, is one 
of several phases in the Antigo series. 

Some map units are made up of two or more major 
soils. These map units are called undifferentiated groups. 
An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 
be made up of all of them. Seelyeville, Cathro, and 
Markey mucks is an undifferentiated group in this survey 
area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 


ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, gravel, is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

The detailed soil map units in Langlade County join 
with similar map units that may have different names in 
adjacent counties. These differences result partly from 
variations in the extent and pattern of the soils in the 
counties. Some of the names are different because the 
map units in Langlade County were designed primarily 
for woodland use and those in some adjacent counties 
were designed mostly for another land use, such as 
farming. None of the differences significantly affect the 
use of the detailed soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables”’) 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Soil Descriptions 


AmC—Amery loam, 6 to 15 percent slopes. This 
sloping, well drained soil is on the sides of valleys and 
basins and on the sides of the highest swells and hills. 
Slopes are short and smooth. Areas are long and narrow 
and range from about 5 to 80 acres. 

Typically, the surface layer is very dark gray loam 
about 3 inches thick. The subsurface layer is dark gray- 
ish brown loam about 1 inch thick. The next layer is dark 
yellowish brown and brown loam about 14 inches thick. 
The subsoil extends to a depth of about 60 inches. The 
upper part is dark yellowish brown, friable gravelly sandy 
loam. The lower part is dark brown and strong brown, 
friable loamy sand that has thin layers of sand and 
sandy loam. In places the upper layers are silt loam. In 
some small areas the slope is less than 6 percent. In 
places the subsoil is very gravelly. 

Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils on the less 
sloping parts of the landscape. Also included are small 
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gravel pits. Included areas make up less than 5 percent 
of the map unit. 

Permeability is moderate in the Amery soil. Runoff is 
medium. The available water capacity is moderate. The 
subsoil is slightly acid to very strongly acid. Organic 
matter content in the surface layer is moderate or mod- 
erately low. The potential for frost action is moderate. 
The surface layer can be easily tilled throughout a wide 
range in moisture content. 

Most areas are used as woodland. Some are used as 
cropland or pasture. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, American 
basswood, white ash, yellow birch, and black cherry are 
in most stands. Northern red oak, paper birch, white 
spruce, eastern white pine, balsam fir, and eastern hem- 
lock are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mainly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If cultivated, it 
is subject to erosion. A conservation tillage system, such 
as chisel planting, that leaves all or part of the crop 
residue on the surface, diversions, and grassed water- 
ways help to prevent excessive soil loss. Critical area 
planting helps to stabilize highly erodible areas where 
vegetation is difficult to establish. Cover crops, green 
manure crops, crop residue management, grasses and 
legumes in the crop rotation, regular additions of 
manure, and mulching increase the infiltration rate and 
the movement of air and water through the soil, help to 
prevent excessive erosion, improve fertility, and con- 
serve the water available for good plant growth. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Overgrazing or 
grazing when the soil is wet results in surface compac- 
tion, loss of plant cover, and growth of undesirable plant 
species. Proper stocking rates, rotation grazing, pasture 
renovation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Clipping 
or mowing the pasture controls weeds and brush and 
encourages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 
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This soil is only moderately suited to septic tank ab- 
sorption fields and dwellings, mainly because of the 
slope. It is only moderately suited to local roads because 
of the slope and the danger of frost damage. Lateral 
seepage and surfacing of septic tank effluent in downs- 
lope areas can be controiled by installing a trench ab- 
sorption system on the contour. The slope can be re- 
duced by land shaping. Also, dwellings can be designed 
so that they conform to the natural slope of the land. 
Frost damage to local roads can be controlled by replac- 
ing the upper part of the soil with coarse textured, well 
compacted fill material and by installing a good subsur- 
face drainage system of adequate side ditches and cul- 
verts. 

The land capability classification is IIle. The woodland 
ordination symbol is 2a. 


AoA—Antigo silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on broad flats and on 
small flats within depressional areas. It is pitted in 
places. Areas are irregularly shaped and range from 
about 10 to 5,000 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 9 inches thick. The subsurface layer is brown 
silt loam about 3 inches thick. The next layer is brown 
and dark yellowish brown silt loam about 7 inches thick. 
The subsoil is about 14 inches thick. It is dark yellowish 
brown, friable silt loam in the upper part and dark yellow- 
ish brown, friable loam and dark brown, very friable grav- 
elly sandy loam in the lower part. The substratum to a 
depth of about 60 inches is brown, stratified sand and 
gravel. The surface layer is loam in some areas. In some 
places the substratum is at a depth of more than 40 
inches, and in other places it has thin layers of loamy 
material. 

Included with this soil in mapping are small areas of 
Oesterle, Pence, and Scott Lake soils. The somewhat 
poorly drained Oesterle soils and the moderately well 
drained Scott Lake soils are in swales and drain- 
ageways. Pence soils are in landscape positions similar 
to those of the Antigo soil. They are droughty and have 
a sandy loam surface soil that is subject to soil blowing. 
Also included are areas where the soils are underlain by 
Stratified sand and gravel within a depth of 20 inches, 
small ponds, stony areas, depressions, wet spots, gravel 
pits, areas that have been cut or filled, and some small 
erosive areas where the slope is more than 3 percent. 
Included areas make up less than 10 percent of the map 
unit. 

Permeability is moderate in the upper part of the 
Antigo soil and rapid or very rapid in the lower part. 
Runoff is slow. The available water capacity is moderate. 
The subsoil is slightly acid to very strongly acid. The 
content of organic matter in the surface layer is moder- 
ate or moderately low. The potential for frost action is 
high. The surface layer can be easily tilled throughout a 
wide range in moisture content. It tends to crust or 
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puddle, however, after rainfall. The rooting depth for 
some plants is limited by the sand and gravel substra- 
tum. 

Most areas are used as cropland. Some are used as 
pasture or woodland. The cropland commonly is irrigated 
if the crop is potatoes or snap beans. The substratum is 
a probable source of sand and gravel (fig. 5). 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, eastern 
white pine, white ash, black cherry, yellow birch, and 
American basswood are in most stands. Balsam fir, 
paper birch, white spruce, eastern hemlock, and northern 
red oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mainly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
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planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. 
Irrigation commonly is needed in areas used for potatoes 
and snap beans. If the soil is irrigated, the infiltration rate 
may decrease because the surface layer puddles and 
forms a crust as it dries, and water may pond in swales 
and furrows. The infiltration rate is also reduced when 
heavy harvesting machinery compacts the soil. Land 
smoothing helps to prevent the crop damage caused by 
ponding. Chisel plowing helps to loosen compacted soil. 
Field windbreaks and vegetative row barriers, which help 
to deflect the force of the wind, permit sprinkler irrigation 
systems to apply water evenly and efficiently and reduce 
water loss by evaporation. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching increase the infil- 
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tration rate and the movement of air and water through 
the soil, improve fertility, help to prevent crusting and 
puddling of the surface layer, and conserve the water 
available for good plant growth. Separating the coarse 
gravel and cobbles in the surface layer from potatoes is 
difficult during harvest (fig. 6). 

This soil is suited to pasture. Overgrazing or grazing 
when the soil is wet results in surface compaction, loss 
of plant cover, and growth of undesirable plant species. 
Proper stocking rates, rotation grazing, pasture renova- 
tion, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. Clipping or 
mowing the pasture controls weeds and brush and en- 
courages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
of the substratum can result in the pollution of ground 
water. The soil is suited to dwellings, but the substratum 
may cave if excavated. The soil is poorly suited to local 
roads because of the danger of frost damage. This 
damage can be prevented, however, by replacing the 
upper part of the soil with coarse textured, well compact- 
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ed fill material and by installing a good subsurface drain- 
age system of adequate side ditches and culverts. 

The land capability classification is Ils in nonirrigated 
areas and | in irrigated areas. The woodland ordination 
symbol is 1a. 


AoB—Antigo silt loam, 2 to 6 percent slopes. This 
gently sloping or undulating, well drained soil is on small 
swells or knolls and on the sides of drainageways, ket- 
tles, and basins. It is pitted in places. Slopes are long 
and smooth or short and complex. Areas are elongated 
or irregularly shaped and range from about 10 to 800 
acres. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is grayish 
brown silt loam about 2 inches thick. The next layer is 
dark yellowish brown and brown silt loam and loam 
about 22 inches thick. The subsoil is about 12 inches 
thick. It is dark yellowish brown, friable loam in the upper 
part and dark brown sandy loam and gravelly loamy 
sand in the lower part. The substratum to a depth of 
about 60 inches is yellowish brown, stratified sand and 
gravel. In some areas the surface layer is loam. In other 
areas the slope is less than 2 percent. In some places 


Figure 6.—Coarse gravel and cobbles on the surface of Antigo silt joam, 0 to 2 percent slopes. 
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the substratum has thin layers of loamy material. In other 
places it is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Oesterle, Pence, and Scott Lake soils. The somewhat 
poorly drained Oesterle and moderately well drained 
Scott Lake soils are in swales and drainageways. Pence 
soils are in positions on the landscape similar to those of 
the Antigo soil. They are droughty and have a sandy 
loam surface soil that is subject to soil blowing. Also 
included are areas where the soils are underlain by 
stratified sand and gravel within a depth of 20 inches, 
small depressions, stony areas, wet spots, ponds, gravel 
pits, areas that have been cut or filled, and some small 
areas where the slope is more than 6 percent. Included 
areas make up less than 15 percent of the map unit. 

Permeability is moderate in the upper part of the 
Antigo soil and rapid or very rapid in the lower part. 
Runoff is medium. The available water capacity is mod- 
erate. The subsoil is slightly acid to very strongly acid. 
The content of organic matter in the surface layer is 
moderate or moderately low. The potential for frost 
action is high. The surface layer can be easily tilled 
throughout a wide range in moisture content. It tends to 
crust or puddle, however, after rainfall. The rooting depth 
for some plants is limited by the sand and gravel sub- 
stratum. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. The cropland commonly is 
irrigated if the crop is potatoes or snap beans. The 
substratum is a probable source of sand and gravel. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, white ash, 
black cherry, yellow birch, and American basswood are 
in most stands. Balsam fir, paper birch, white spruce, 
eastern white pine, eastern hemlock, northern red oak, 
red pine, and jack pine are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young, 
even-aged stands consisting mainly of aspen and birch. 
The invasion or growth of undesirable plants that follows 
removal of the tree canopy during a harvest can prevent 
natural regeneration of the desired native trees and 
hinder the establishment of planted trees. This plant 
competition can be minimized by a selective harvest that 
maintains the tree canopy, by establishing the new forest 
soon after harvesting, or by removing the undesirable 
plants with herbicides or machinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. If 
cultivated, it is subject to erosion. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, diversions, and grassed 
waterways help to prevent excessive soil loss. Some 
areas have long, smooth slopes that can be terraced 
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and farmed on the contour. The sand and gravel sub- 
stratum is droughty and may be difficult to vegetate if 
exposed during the construction of diversions, grassed 
waterways, or terraces. Irrigation commonly is needed in 
areas used for potatoes and snap beans. Because of the 
slope, however, obtaining an even distribution of water, 
fertilizer, and herbicide through the irrigation system is 
difficult. If the soil is irrigated, the infiltration rate may 
decrease because the surface layer puddles and forms a 
crust as it dries, and water may pond in swales. The 
decreased infiltration rate increases the runoff rate and 
the susceptibility to erosion. The infiltration rate is also 
reduced when heavy harvesting machinery compacts the 
soil. Chisel plowing helps to loosen compacted soil. Field 
windbreaks and vegetative row barriers, which help to 
deflect the force of the wind, permit sprinkler irrigation 
systems to apply water evenly and efficiently and reduce 
water loss by evaporation. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching help to prevent 
excessive water erosion, improve fertility, conserve the 
water available for good plant growth, increase the infil- 
tration rate and the movement of air and water through 
the soil, and help to prevent crusting and puddling of the 
surface layer. Separating the coarse gravel and cobbles 
in the surface layer from potatoes is difficult during har- 
vest. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Overgrazing or 
grazing when the soil is wet results in surface compac- 
tion, loss of plant cover, and growth of undesirable plant 
species. Proper stocking rates, rotation grazing, pasture 
renovation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Clipping 
or mowing the pasture controls weeds and brush and 
encourages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
of the substratum can result in the pollution of ground 
water. The soil is suited to dwellings, but the substratum 
may cave if excavated. The soil is poorly suited to local 
roads because of the danger of frost damage. This 
damage can be prevented, however, by replacing the 
upper part of the soil with coarse textured, well compact- 
ed fill material and by installing a good subsurface drain- 
age system of adequate side ditches and culverts. 

The land capability classification is lle. The woodland 
ordination symbol is 1a. 


AoC—Antigo silt loam, 6 to 15 percent slopes. This 
sloping or rolling, well drained soil is on swells, hills, and 
ridges and on the sides of valleys, kettles, and basins. 
Slopes are short and are smooth or complex. Areas are 
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elongated or irregularly shaped and range from about 10 
to 800 acres. 

Typically, the surface layer is black silt loam about 3 
inches thick. The subsurface layer is dark grayish brown 
silt loam about 1 inch thick. The next layer is dark yel- 
lowish brown, yellowish brown, brown, and dark brown 
silt loam about 12 inches thick. The subsoil is about 21 
inches thick. It is dominantly dark brown loam, sandy 
loam, and gravelly loamy sand but has thin layers of 
sand in the lower part. The substratum to a depth of 
about 60 inches is brown, stratified sand and gravel. In 
some areas the surface layer is loam. In other areas the 
slope is less than 6 percent. In some places the substra- 
tum has thin layers of loamy material. In other places it 
is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Oesterle, Pence, and Scott Lake soils. The somewhat 
poorly drained Oesterle soils and the moderately well 
drained Scott Lake soils are in swales and drain- 
ageways. Pence soils are in landscape positions similar 
to those of the Antigo soil. They are droughty and have 
a sandy loam surface layer that is subject to soil blowing. 
Also included are areas where the soils are underlain by 
stratified sand and gravel within a depth of 20 inches, 
wet spots, stony areas, springs, ponds, gravel pits, areas 
that have been cut or filled, and some small areas where 
the slope is more than 15 percent. Included areas make 
up less than 15 percent of the map unit. 

Permeability is moderate in the upper part of the 
Antigo soil and rapid or very rapid in the lower part. 
Runoff is medium. The available water capacity is mod- 
erate. The subsoil is slightly acid to very strongly acid. 
The content of organic matter in the surface layer is 
moderate or moderately low. The potential for frost 
action is high. The surface layer can be easily tilled 
throughout a wide range in moisture content. It tends to 
crust or puddle, however, after rainfall. The rooting depth 
for some plants is limited by the sand and gravel sub- 
stratum. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. The cropland commonly is 
irrigated if the crop is potatoes or snap beans. The 
substratum is a probable source of sand and gravel. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, white ash, 
black cherry, yellow birch, and American basswood are 
in most stands. Balsam fir, paper birch, white spruce, 
eastern white pine, eastern hemiock, northern red oak, 
red pine, and jack pine are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young, 
even-aged stands consisting mainly of aspen and birch. 
The invasion or growth of undesirable plants that follows 
removal of the tree canopy during a harvest can prevent 
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natural regeneration of the desired native trees and 
hinder the establishment of planted trees. This plant 
competition can be minimized by a selective harvest that 
maintains the tree canopy, by establishing the new forest 
soon after harvesting, or by removing the undesirable 
plants with herbicides or machinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. If 
cultivated, it is subject to erosion. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, diversions, and grassed 
waterways help to prevent excessive soil loss. Critical 
area planting helps to stabilize highly erodible areas 
where vegetation is difficult to establish. The sand and 
gravel substratum is droughty and may be difficult to 
vegetate if exposed during the construction of diversions 
or grassed waterways. 

Irrigation commonly is needed in areas used for pota- 
toes and snap beans. In some areas, however, obtaining 
an even distribution of water, fertilizer, and herbicide 
through the irrigation system is difficult because of the 
slope. If the soil is irrigated, the infiltration: rate may 
decrease because the surface layer puddles and forms a 
crust as it dries, and water may pond in swales. The 
decreased infiltration rate increases the runoff rate and 
the susceptibility to erosion. The infiltration rate is also 
reduced when heavy harvesting machinery compacts the 
soil. Chisel plowing helps to loosen compacted soil. Field 
windbreaks and vegetative row barriers, which help to 
deflect the force of the wind, permit sprinkler irrigation 
systems to apply water evenly and efficiently and reduce 
water loss by evaporation. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching help to prevent 
excessive water erosion, improve fertility, conserve the 
water available for good plant growth, increase the infil- 
tration rate and the movement of air and water through 
the soil, and help to prevent crusting and puddling of the 
surface layer. Separating the coarse gravel and cobbles 
in the surface layer from potatoes is difficult during har- 
vest. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Overgrazing or 
grazing when the soil is wet results in surface compac- 
tion, loss of plant cover, and growth of undesirable plant 
species. Proper stocking rates, rotation grazing, pasture 
renovation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Clipping 
or mowing the pasture controls weeds and brush and 
encourages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
of the substratum can result in the pollution of ground 
water. The soil is only moderately suited to dwellings 
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because of the slope. This limitation can be overcome 
by land shaping or by designing the dwellings so that 
they conform to the natural slope of the land. The sub- 
stratum may cave if excavated. It is droughty and difficult 
to vegetate if exposed by land shaping. The soil is poorly 
suited to local roads and streets because of the danger 
of frost damage. This damage can be controlled by re- 
placing the upper part of the soil with coarse textured, 
well compacted fill material and by installing a good 
subsurface drainage system of adequate side ditches 
and culverts. 

The land capability classification is Ille. The woodland 
ordination symbol is 1a. 


As—Au Gres loamy sand. This nearly level, some- 
what poorly drained soil is on low flats within or border- 
ing lower depressional areas and in swales and drain- 
ageways on the higher parts of the landscape. Areas are 
elongated or irregularly shaped and range from about 5 
to 300 acres. 

Typically, the surface layer is very dark gray loamy 
sand about 2 inches thick. The subsurface layer is dark 
grayish brown, mottled sand about 4 inches thick. The 
subsoil is about 35 inches thick. It is dark reddish brown, 
mottled, very friable loamy sand in the upper part and 
reddish brown and brown, mottled sand in the lower part. 
The substratum to a depth of about 60 inches is brown 
sand. In some places the surface layer is sand. in other 
places the slope is 2 to 4 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Croswell and excessively 
drained Vilas soils on the higher parts of the landscape. 
Also included are wet spots, ponds, and fill areas and 
some areas where the soil has layers of loamy material 
or where the sand fraction is fine or very fine. Included 
areas make up less than 15 percent of the map unit. 

Permeability is rapid in the Au Gres soil. Runoff is very 
slow. The available water capacity is low. The subsoil is 
slightly acid to very strongly acid. The content of organic 
matter in the surface layer is low to moderate. The po- 
tential for frost action is moderate. The surface layer can 
be easily tilled throughout a wide range in moisture con- 
tent. A seasonal high water table is at a depth of 0.5 
foot to 1.5 feet. It limits the rooting depth for some 
plants. 

Most areas are used as woodland. A few areas are 
used as cropland or pasture. Most of the cropland is 
drained. 

This soil is suited to trees. The timber stands are 
mostly aspen and balsam fir, but red maple and paper 
birch are in most stands. Yellow birch, eastern hemlock, 
black cherry, northern red oak, eastern white pine, red 
pine, jack pine, and northern pin oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
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or pine. Clear-cut areas commonly regenerate to young 
stands consisting mostly of aspen and balsam fir. The 
soil is easily rutted by wheeled vehicles during wet peri- 
ods because of the seasonal high water table. If the ruts 
are deep, tree roots can be damaged. Equipment should 
be used only during dry periods or when the ground is 
frozen. 

Some trees are shallow rooted because of the sea- 
sonal high water table and can be blown down by strong 
winds during wet periods. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. Windthrow of trees and plant 
competition can be minimized by a selective harvest that 
maintains most of the tree canopy. Plant competition can 
also be controlled by establishing the new forest soon 
after harvesting or by removing the undesirable plants 
with herbicides or machinery. 

If drained, this soil is suited to corn and small grain 
and to grasses and legumes for hay and pasture. The 
high water table in undrained areas limits yields and the 
kind of crop that can be grown. Field ditches and tile 
drains can lower the water table. Because the soil is 
unstable and may cave, the sides of the ditches shouid 
be flattened and continuous tubing should be used when 
tile drains are installed. Filters are needed to keep fine 
particles of sand from clogging the drains. The field 
ditches can be used as outlets for tile drains where a 
suitable drainage outlet is not available. 

This soil is subject to soil blowing during dry periods if 
it is drained and cultivated. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, field borders, field wind- 
breaks, and vegetative row barriers help to prevent ex- 
cessive soil blowing. Cover crops, green manure crops, 
crop residue management, grasses and legumes in the 
crop rotation, and regular additions of manure help to 
control soil blowing and improve fertility. These practices 
conserve moisture in areas where the soil is droughty 
because it has been drained. 

This soil is suited to pasture. Forage stands are diffi- 
cult to establish and maintain, however, because of low 
natural fertility, a high water table during wet periods, 
and droughtiness during dry periods. A cover of pasture 
plants is effective in controlling soil blowing. Overgrazing 
or grazing when the soil is dry results in loss of plant 
cover and growth of undesirable plant species. Proper 
stocking rates, rotation grazing, pasture renovation, and 
restricted use during dry periods help to keep the pas- 
ture and the soil in good condition. Clipping or mowing 
the pasture controls weeds and brush and encourages 
uniform regrowth and grazing. Topdressing with fertilizer 
helps to maintain a productive stand of forage. 

This soil is generally unsuited to septic tank absorption 
fields and dwellings, mainly because of the seasonal 
high water table. Because this limitation is difficult to 
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overcome, a better site should be selected. The soil is 
poorly suited to local roads because of the seasonal 
high water table. The roads should be constructed on 
raised, well compacted, coarse textured fill material. A 
good subsurface drainage system of adequate side 
ditches and culverts is needed. 

The land capability classification is IVw. The woodland 
ordination symbol is 2w. 


Co—Comstock silt loam. This nearly level, somewhat 
poorly drained soil is on low terraces within or bordering 
lower depressional areas and in swales within glacial 
lake basins. Areas are rounded, elongated, or irregularly 
shaped and range from about 5 to 150 acres. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The next layer is grayish brown and 
dark brown silt loam about 4 inches thick. Below this is 
brown and dark brown, mottled silt loam about 18 inches 
thick. The subsoil is about 32 inches thick. It is dark 
brown, mottled silt loam that has thin layers of very fine 
sandy loam. The substratum to a depth of about 60 
inches is yellowish brown, mottled silt loam that has thin 
layers of very fine sandy loam. In some small areas the 
substratum is coarser textured. In places the upper 
layers are loam. 

Included with this soil in mapping are small areas of 
well drained soils and the moderately well drained Crys- 
tal Lake soils on the higher parts of the landscape. Also 
included are some areas where the upper layers are 
sandy loam and the soil is subject to soil blowing; wet 
spots, springs, and ponds; areas that have been filled; 
and some small erosive areas where the slope is more 
than 3 percent. Included areas make up less than 15 
percent of the map unit. 

Permeability is moderate in the upper part of the Com- 
stock soil and moderately slow in the lower part. Runoff 
is slow. The available water capacity is very high. The 
subsoil is slightly acid to very strongly acid. The content 
of organic matter in the surface layer is moderate. The 
shrink-swell potential is moderate in the subsoil. The 
potential for frost action is high. The surface layer can 
be easily tilled throughout a wide range in moisture con- 
tent. It tends to crust or puddle, however, after rainfall. A 
seasonal high water table is at a depth of 1 to 3 feet. It 
limits the rooting depth for some plants. 

Most areas are used as woodland. A few small areas 
are used as cropland or pasture. Most of the cropland is 
drained. 

This soil is suited to trees. The timber stands are 
mostly red maple, sugar maple, balsam fir, and aspen, 
but American elm, paper birch, and yellow birch are in 
most stands. White spruce, eastern white pine, eastern 
hemlock, white ash, black cherry, northern red oak, and 
American basswood are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
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selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The soil is easily rutted by wheeled 
vehicles during wet periods because of the seasonal 
high water table. If the ruts are deep, tree roots can be 
damaged, soil structure can be altered, and lateral drain- 
age can be restricted. Equipment should be used only 
during dry periods or when the ground is frozen. 

Some trees are shallow rooted because of the sea- 
sonal high water table and can be blown down by strong 
winds during wet periods. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. Windthrow of trees and plant 
competition can be minimized by a selective harvest that 
maintains most of the tree canopy. Plant competition can 
also be controlled by establishing the new forest soon 
after harvesting or by removing the undesirable plants 
with herbicides or machinery. 

If drained, this soil is suited to corn and small grain 
and to grasses and legumes for hay and pasture. The 
wetness in undrained areas limits yields and the kind of 
crop that can be grown. Field ditches, land smoothing, 
land grading, or a combination of these can remove 
excess surface water, which accumulates during spring 
runoff and after heavy rains. Diversions on adjoining up- 
lands or field ditches at the base of the adjoining up- 
lands help to control runoff on this soil. Field ditches and 
tile drains can lower the water table. Because the soil is 
unstable and may cave, the sides of the ditches should 
be flattened and continuous tubing should be used when 
tile drains are installed. Filters are needed to keep fine 
particles of silt and sand from clogging the drains. Drain- 
age tile may be displaced by frost action. This displace- 
ment can be prevented by using continuous tubing or by 
installing the tile drains below the depth of freezing. The 
field ditches can be used as outlets for tile drains where 
a suitable drainage outlet is not available. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching increase the infil- 
tration rate and the movement of air and water through 
the soil, improve fertility, and help to prevent crusting 
and puddling of the surface layer. 

This soil is suited to pasture. Alfalfa stands are difficult 
to establish and maintain, however, unless the soil is 
drained. Excess water during wet periods may damage 
the forage. Overgrazing or grazing when the soil is wet 
results in surface compaction, loss of plant cover, and 
growth of undesirable plant species. Proper stocking 
rates, rotation grazing, pasture renovation, and restricted 
use during wet periods help to keep the pasture and the 
soil in good condition. Clipping or mowing the pasture 
controls weeds and brush and encourages uniform re- 
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growth and grazing. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is generally unsuited to septic tank absorption 
fields and dwellings, mainly because of the seasonal 
high water table. Because this limitation is difficult to 
overcome, a better site should be selected. The soil is 
poorly suited to local roads because of the low strength 
and the danger of frost damage. The roads should be 
constructed on raised, well compacted, coarse textured 
fill material. A good subsurface drainage system of ade- 
quate side ditches and culverts is needed. 

The land capability classification is Ilw. The woodland 
ordination symbol is 2w. 


Cs—Croswell loamy sand. This nearly level, moder- 
ately well drained soil is on rather low flats within or 
bordering lower depressional areas and in swales and 
drainageways on the higher parts of the landscape. 
Areas are elongated or irregularly shaped and range 
trom about 5 to 300 acres. 

Typically, the surface layer is black loamy sand about 
2 inches thick. The subsurface layer is brown sand about 
2 inches thick. The subsoil is about 41 inches thick. It is 
dark reddish brown and reddish brown, very friable 
loamy sand and sand in the upper part and dark brown 
and brown, mottled sand in the lower part. The substra- 
tum to a depth of about 60 inches is yellowish brown, 
mottled sand. In some places the surface layer is sand. 
In other places the slope is 2 to 4 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Au Gres soils in swales 
and drainageways and the excessively drained Vilas soils 
on the higher parts of the landscape. Also included are 
wet spots and ponds and some areas where the soil has 
layers of loamy material or where the sand fraction is 
fine or very fine. Included areas make up less than 5 
percent of the map unit. 

Permeability is rapid in the Croswell soil. Runoff is very 
slow. The available water capacity is low. The subsoil is 
slightly acid to very strongly acid. Organic matter content 
in the surface layer is low or moderately low. The sur- 
face layer can be easily tilled throughout a wide range in 
moisture content. A seasonal high water table is at a 
depth of 2 to 3 feet. It limits the rooting depth for some 
plants. 

Most areas are used as woodland. A few areas are 
used as cropland or pasture. 

This soil is suited to trees. The timber stands are 
mostly aspen, balsam fir, eastern white pine, jack pine, 
red pine, and northern pin oak, but paper birch and red 
maple are in most stands. Yellow birch, eastern hem- 
lock, black cherry, and northern red oak are in some 
stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
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or pine. Clear-cut areas commonly regenerate to young 
stands consisting mostly of aspen and balsam fir. Seed- 
ling survival in dry periods can be improved by planting 
containerized seedlings or large, vigorous nursery stock 
when the soil is moist and by furrowing or bedding, 
which conserves moisture. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. This plant competition can be 
minimized by a selective harvest that maintains the tree 
canopy, by establishing the new forest soon after har- 
vesting, or by removing the undesirable plants with herbi- 
cides or machinery. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If cultivated, it 
is subject to soil blowing during dry periods. A conserva- 
tion tillage system, such as chisel planting, that leaves 
all or part of the crop residue on the surface, field bor- 
ders, field windbreaks, and vegetative row barriers help 
to prevent excessive soil blowing and conserve moisture. 
Cover crops, green manure crops, crop residue manage- 
ment, grasses and legumes in the crop rotation, and 
regular additions of manure help to control soil blowing, 
improve fertility, and conserve moisture. Additions of 
plant nutrients are needed because of low natural fertili- 
ty. 

This soil is suited to pasture. It is seasonally droughty, 
however, and natural fertility is low. A cover of pasture 
plants is effective in controlling soil blowing. Overgrazing 
or grazing when the soil is dry results in loss of plant 
cover and growth of undesirable plant species. Proper 
stocking rates, rotation grazing, pasture renovation, and 
restricted use during dry periods help to keep the pas- 
ture and the soil in good condition. Clipping or mowing 
the pasture controls weeds and brush and encourages 
uniform regrowth and grazing. Topdressing with fertilizer 
helps ta maintain a productive stand of forage. The re- 
sponse of shallow rooted forage species to additions of 
plant nutrients is limited, however, by the low available 
water content during dry periods. 

Because of a poor filtering capacity and the seasonal 
high water table, this soil is poorly suited to septic tank 
absorption fields. It readily absorbs but does not ade- 
quately filter the effluent from septic tanks. The poor 
filtering capacity can result in the pollution of ground 
water. Both of the limitations can be overcome by 
mounding the absorption field site with suitable fill mate- 
rial. Otherwise, in some areas the effluent can be 
pumped to a higher, better suited site. Because of the 
seasonal high water table, the soil is only moderately 
suited to dwellings without basements and is poorly 
suited to dwellings with basements. Sites for dwellings 
without basements can be raised by adding coarse tex- 
tured fill material. The basement floor of dwellings with 
partially exposed basements can be constructed above 
the level of wetness. The soil may cave if excavated. 
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Because of the seasonal high water table, this soil is 
only moderately suited to local roads. This limitation can 
be overcome by constructing the roads on raised, weil 
compacted, coarse textured fill material and by installing 
a good subsurface drainage system of adequate side 
ditches and culverts. 

The land capability classification is IVs. The woodland 
ordination symbol is 2s. 


CyB—Crystal Lake silt loam, 0 to 6 percent slopes. 
This nearly level and gently sloping, moderately well 
drained soil is in glacial lake basins on uplands and on 
rather low terraces within or bordering lower depres- 
sional areas. Slopes are long and smooth. Areas are 
rounded or irregularly shaped and range from about 5 to 
300 acres. 

Typically, the surface layer is black silt loam about 4 
inches thick. The subsurface layer is brown silt loam 
about 4 inches thick. The next layer is brown and dark 
yellowish brown silt loam about 18 inches thick. The 
subsoil is about 23 inches thick. It is dark brown, mottled 
silt loam that has thin layers of very fine sandy loam in 
the lower part. The substratum to a depth of about 60 
inches is dark brown, mottled silt loam that has thin 
layers of very fine sand. In places the upper layers are 
loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Comstock soils in swales 
and the well drained Kennan soils on the higher parts of 
the landscape. Kennan soils have a loamy sand or 
sandy loam substratum. Also included are areas where 
the upper layers are sandy loam and the soil is subject 
to soil blowing; wet spots, stony areas, depressions, and 
ponds; and some small areas where the slope is more 
than 6 percent. Included areas make up less than 15 
percent of the map unit. 

Permeability is moderate in the upper part of the Crys- 
tal Lake soil and moderately slow in the lower part. 
Runoff is slow or medium. The available water capacity 
is very high. The subsoil is slightly acid to very strongly 
acid. The content of organic matter in the surface layer 
is moderate. The shrink-swell potential is moderate in 
the subsoil. The potential for frost action is high. The 
surface layer can be easily tilled throughout a wide range 
in moisture content. It tends to crust or puddle, however, 
after rainfall. A perched seasonal high water table is at a 
depth of 2.5 to 6.0 feet. It limits the rooting depth for 
some plants. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, white ash, 
black cherry, yellow birch, and American basswood are 
in most stands. Balsam fir, paper birch, white spruce, 
eastern white pine, red maple, eastern hemlock, and 
northern red oak are in some stands. 
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Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly . 
regenerate to young, even-aged stands consisting mainly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable, plants with herbicides or ma- 
chinery. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If cultivated, it 
is subject to erosion in areas where the slope is more 
than 2 percent. A conservation tillage system, such as 
chisel planting, that leaves ail or part of the crop residue 
on the surface, contour farming, contour stripcropping, 
diversions, grassed waterways, and terraces help to pre- 
vent excessive soil loss. In nearly level areas land 
smoothing helps prevent the crop damage caused by 
ponding. Cover crops, green manure crops, crop residue 
management, grasses and legumes in the crop rotation, 
regular additions of manure, and mulching increase the 
infiltration rate and the movement of air and water 
through the soil, improve fertility, help to prevent crusting 
and puddling of the surface layer, and conserve mois- 
ture. They also help to prevent excessive water erosion 
on slopes of more than 2 percent. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Overgrazing or 
grazing when the soil is wet results in surface compac- 
tion, loss of plant cover, and growth of undesirable plant 
species. Proper stocking rates, rotation grazing, pasture 
renovation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Clipping 
or mowing the pasture controls weeds and brush and 
encourages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

Because of the perched seasonal high water table and 
the moderately slow permeability in the substratum, this 
soil is poorly suited to septic tank absorption fields. Both 
of the limitations can be overcome by mounding the 
absorption field site with suitable fill material. Otherwise, 
in some areas the effluent can be pumped to a higher, 
better suited site. Because of the shrink-swell potential, 
the soil is only moderately suited to dwellings without 
basements. Excavating the subsoil and replacing it with 
coarse textured fill material help to prevent the structural 
damage caused by shrinking and swelling. The soil is 
only moderately suited to dwellings with basements be- 
cause of the perched seasonal high water table. The 
basement floor of dwellings with partially exposed base- 
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ments can be constructed above the level of wetness 
after the subsoil is excavated and replaced with coarse 
textured fill material. 

Because of low strength and the danger of frost 
damage, this soil is poorly suited to local roads and 
Streets. These limitations can be overcome by replacing 
the upper part of the soil with coarse textured, well 
compacted fill material and by installing a good subsur- 
face drainage system of adequate side ditches and cul- 
verts. 

The land capability classification is lle. The woodland 
ordination symbol is 2a. 
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Fm—Fordum mucky silt loam. This nearly level, 
poorly drained or very poorly drained soil is on flood 
plains and in drainageways. In some places it is pitted 
and marked by old stream channels. In other places it is 
in a parallel series of swales separated by slight rises. It 
is frequently flooded and subject to ponding (fig. 7). 
Long and narrow areas range from 10 to 200 acres. 

Typically, the surface layer is very dark grayish brown, 
mottled mucky silt loam about 6 inches thick. The upper 
part of the substratum is very dark grayish brown, mot- 
tled mucky loam that has thin layers of fine sand, very 
fine sand, and muck. The next part is very dark grayish 
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brown and black, mottled mucky silt loam that has thin 
layers of fine sand, very fine sandy loam, and muck. The 
lower part to a depth of about 60 inches is grayish 
brown, stratified sand and gravel. In some places the 
depth to sand and gravel is more than 40 inches. In 
other places the upper part of the soil is muck. 

Included with this soil in mapping are small areas of 
somewhat poorly drained to well drained soils on the 
higher parts of the landscape. Also included are small 
ponds, stony areas, springs, and fill areas. Included 
areas make up less than 15 percent of the map unit. 

Permeability is moderate or moderately rapid in the 
upper part of the Fordum soil and rapid or very rapid in 
the lower part. Runoff is very slow or ponded. The avail- 
able water capacity is moderate. The surface layer and 
the upper part of the substratum are neutral to very 
strongly acid. The content of organic matter in the sur- 
face layer is high or very high. The potential for frost 
action is high. A seasonal high water table is above the 
surface or within a depth of 1 foot. The rooting depth for 
some plants is limited by the sand and gravel substratum 
and the seasonal high water table. 

Most of the acreage supports wetland vegetation, 
such as tag alder, dogwood, willow, sedges, reeds, cat- 
tails, mosses, and wetland grasses and forbs. Some 
areas are used as woodland. 

This soil is suited to trees. Some timber stands are 
mostly northern white-cedar, black spruce, tamarack, 
and balsam fir. Other stands have only a few of these 
trees and are mostly silver maple, red maple, aspen, 
paper birch, American elm, white spruce, and yellow 
birch. White ash, black ash, and eastern hemlock are in 
some stands. . 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor hard- 
wood species, but northern white-cedar can be favored 
for posts. and piles or balsam fir can be favored for 
pulpwood: Because of the wetness, the use of equip- 
ment generally is limited to the winter months, when the 
ground is frozen. Reforestation is restricted to natural 
regeneration or hand planting. Seedling mortality result- 
ing from soil wetness can be reduced by planting large, 
vigorous nursery stock on cradle knolls or prepared 
ridges. 

Trees are shallow rooted because of the high water 
table and can be blown down by strong winds. The 
invasion or growth of undesirable plants that follows re- 
moval of the tree canopy during a harvest can prevent 
the natural regeneration of the desired native trees and 
hinder the establishment of planted trees. Sites harvest- 
ed by clearcutting commonly regenerate to tag alder. 
Windthrow of trees and plant competition can be mini- 
mized by a harvest method, such as a shelterwood cut 
or a strip cut, that maintains most of the tree canopy. 
Herbicides can also be used to control undesirable 
plants. 
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This soil is generally not suited to farming because of 
the wetness, the frequent flooding, and a severe hazard 
of frost damage. Most areas cannot be drained by tile or 
open ditches because suitable drainage outlets generally 
are not available and because nearby streams control 
the level of the water table. 

This soil is generally unsuited to septic tank absorption 
fields, dwellings, and local roads, mainly because of the 
frequent flooding and ponding. Overcoming these haz- 
ards is difficult. As a result, a better site should be 
selected. 

The land capability classification is Vw in undrained 
areas. The woodland ordination symbol is 3w. 


FoB—Freeon silt loam, 2 to 6 percent slopes. This 
gently sloping, moderately well drained soil is on the 
crests of swells and on the sides of drainageways, 
basins, and the highest swelis. Slopes are smooth and 
are long to short. Areas are oval or elongated and range 
from about 5 to 150 acres. 

Typically, the surface layer is very dark gray silt loam 
about 2 inches thick. The subsurface layer is brown silt 
joam about 2 inches thick. The next layer is dark reddish 
brown, dark brown, and brown silt loam about 16 inches 
thick. The subsoil is about 20 inches thick. It is dark 
yellowish brown, mottled, friable loam in the upper part 
and dark brown and reddish brown, mottled, friable 
sandy loam in the lower part. The substratum to a depth 
of about 60 inches is reddish brown, mottled, firm, very 
compact sandy loam. In some areas the upper layers are 
loam. In other areas the slope is less than 2 percent. In 
places the substratum is sandy clay loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Magnor soils on the nearly 
level parts of the landscape and the well drained Amery 
soils on the more sloping parts. Also included are wet 
spots and gravel pits and some small areas where the 
slope is more than 6 percent. Included areas make up 
less than 5 percent of the map unit. 

Permeability is moderate or moderately slow in the 
upper part of the Freeon soil and moderately slow in the 
lower part. Runoff is medium. The available water capac- 
ity is high. The subsoil is slightly acid to very strongly 
acid. The content of organic matter in the surface layer 
is moderate or moderately low. The potential for frost 
action is moderate. The surface layer can be easily tilled 
throughout a wide range in moisture content. It tends to 
crust or puddle, however, after rainfall. A perched sea- 
sonal high water table is at a depth of 2 to 3 feet. The 
rooting depth for some plants is limited by the perched 
seasonal high water table and the very compact substra- 
tum. 

Most areas are used as woodland. Some are used as 
cropland or pasture. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, American 
basswood, white ash, yellow birch, and black cherry are 
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in most stands. Northern red oak, paper birch, white 
spruce, eastern white pine, red maple, balsam fir, and 
eastern hemlock are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mainly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If cultivated, it 
is subject to erosion. A conservation tillage system, such 
as chisel planting, that leaves all or part of the crop 
residue on the surface, diversions, and grassed water- 
ways help to prevent excessive soil loss. Some areas 
have long, smooth slopes that can be terraced and 
farmed on the contour. Cover crops, green manure 
crops, crop residue management, grasses and legumes 
in the crop rotation, regular additions of manure, and 
mulching increase the infiltration rate and the movement 
of air and water through the soil, help to prevent exces- 
sive erosion, improve fertility, help to prevent crusting 
and puddling of the surface layer, and conserve the 
water available for good plant growth. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Overgrazing or 
grazing when the soil is wet results in surface compac- 
tion, loss of plant cover, and growth of undesirable plant 
species. Proper stocking rates, rotation grazing, pasture 
renovation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Clipping 
or mowing the pasture controls weeds and brush and 
encourages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

Because of the perched seasonal high water table and 
the moderately slow permeability in the substratum, this 
soil is poorly suited to septic tank absorption fields. Both 
of these limitations can be overcome by mounding the 
absorption field site with suitable fill material. Because of 
the perched seasonal high water table, the soil is only 
moderately suited to dwellings without basements and is 
poorly suited to dwellings with basements. Sites for 
dwellings without basements can be raised by adding 
coarse textured fill material. The basement floor of dwell- 
ings with partially exposed basements can be construct- 
ed above the level of wetness. 
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Because of the perched seasonal high water table and 
the danger of frost damage, this soil is only moderately 
suited to local roads. These limitations can be overcome 
by replacing the upper part of the soil with coarse tex- 
tured, well compacted fill material and by installing a 
good subsurface drainage system of adequate side 
ditches and culverts. 

The land capability classification is lle. The woodland 
ordination symbol is 2a. 


HyB—Hatley silt loam, 2 to 6 percent slopes, 
stony. This undulating, somewhat poorly drained soil is 
on small swells and knolls in low areas. Slopes are short 
and complex. The soil has surface stones that commonly 
are 10 to 24 inches in diameter and 30 to 100 feet apart. 
Areas are elongated or irregularly shaped and range 
from about 5 to 300 acres. 

Typically, the surface layer is black silt loam about 5 
inches thick. The subsurface layer is brown, mottled silt 
loam about 5 inches thick. The next layer is brown and 
dark yellowish brown, mottled silt loam and loam about 
26 inches thick. The subsoil is about 20 inches thick. It is 
dark brown, mottled, friable loam in the upper part and 
dark brown, mottled, very friable sandy loam in the lower 
part. The substratum to a depth of about 60 inches is 
yellowish brown, mottled loamy sand. In places the sur- 
face layer is loam or sandy loam. In some small areas 
the slope is less than 2 percent. Other small areas are 
extremely stony. 

Included with this soil in mapping are small areas of 
moderately well drained soils and the well drained 
Kennan soils on the higher parts of the landscape. Also 
included are cultivated areas where nearly all of the 
surface stones have been removed; wet spots, ponds, 
and springs; areas that have been cut or filled; and some 
small nonerosive areas where the slope is more than 6 
percent. Included areas make up less than 10 percent of 
the map unit. 

Permeability is moderate in the upper part of the 
Hatley soil and moderate or moderately rapid in the 
lower part. Runoff is medium. The available water capac- 
ity is high. The subsoil is slightly acid to very strongly 
acid. The content of organic matter in the surface layer 
is moderate or high. The potential for frost action is high. 
If the stones are removed, the surface layer can be 
easily tilled throughout a wide range in moisture content. 
It tends to crust or puddle, however, after rainfall. A 
seasonal high water table is at a depth of 1 to 3 feet. It 
limits the rooting depth for some plants. 

Most areas are used as woodland. Some have been 
cleared of stones and are used as cropland. Some are 
pastured. 

This soil is suited to trees. The timber stands are 
mostly red maple, sugar maple, balsam fir, and aspen, 
but American elm, paper birch, and yellow birch are in 
most stands. White spruce, eastern white pine, eastern 
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hemlock, white ash, black cherry, northern red oak, and 
American basswood are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. Trees should be planted by hand 
and yarded with a cable in areas where stones limit the 
use of equipment. The soil is easily rutted by wheeled 
vehicles during wet periods because of the seasonal 
high water table. If the ruts are deep, tree roots can be 
damaged, soil structure can be altered, and lateral drain- 
age can be restricted. Equipment should be used only 
during dry periods or when the ground is frozen. 

Some trees are shallow rooted because of the sea- 
sonal high water table and can be blown down by strong 
winds during wet periods. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. Windthrow of trees and plant 
competition can be minimized by a selective harvest that 
maintains most of the tree canopy. Plant competition can 
also be controlled by establishing the new forest soon 
after harvesting or by removing the undesirable plants 
with herbicides. 

Most areas of this soil are unsuitable for cultivation 
because of the surface stones, which interfere with till- 
age. Tile drains cannot be used to lower the water table 
because the stones restrict excavation. 

This soil is suited to pasture. It should be managed for 
bluegrass in areas where stones prevent the use of 
machinery. A cover of pasture plants is effective in con- 
trolling water erosion. Excess water during wet periods 
may damage the forage. Overgrazing or grazing when 
the soil is wet results in surface compaction, loss of 
plant cover, and growth of undesirable plant species. 
Proper stocking rates, rotation grazing, pasture renova- 
tion in areas where the stones have been removed, and 
restricted use during wet periods help to keep the pas- 
ture and the soil in good condition. In areas where the 
stones have been removed, clipping or mowing the pas- 
ture controls weeds and brush and encourages uniform 
regrowth and grazing. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

Mainly because of the seasonal high water table, this 
soil is generally unsuited to septic tank absorption fields 
and dwellings. Overcoming this limitation is difficult. As a 
result, a better site should be selected. The soil is poorly 
suited to local roads because of the danger of frost 
damage. The roads should be constructed on raised, 
well compacted, coarse textured fill material. A good 
subsurface drainage system of adequate side ditches 
and culverts is needed. 
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The land capability classification is Vis in stony areas. 
The woodland ordination symbol is 2x. 


ig—Ingalls loamy sand. This nearly level, somewhat 
poorly drained soil is on low terraces within or bordering 
lower depressional areas and in upland swales within 
glacial lake basins. Areas are rounded, elongated, or 
irregularly shaped and range from about 5 to 150 acres. 

Typically, the surface layer is black loamy sand about 
2 inches thick. The subsurface layer is brown, mottled 
sand and loamy sand about 4 inches thick. The subsoil 
is about 26 inches thick. It is dark reddish brown, dark 
brown, and dark yellowish brown, mottled, very friable 
loamy sand in the upper part and yellowish red, mottled, 
very friable sand in the lower part. The upper 6 inches of 
the substratum is brown, mottled sand. The lower part to 
a depth of about 60 inches is pale brown and reddish 
brown, mottled silt loam that has thin layers of very fine 
sand and silt. In some places the upper layers are sandy 
loam or the sand fraction is fine or very fine. In other 
places the sandy deposits are more than 40 or less than 
20 inches thick. In some areas the surface layer is sand. 
in some small areas the lower part of the substratum is 
coarser textured. In places the slope is 2 to 4 percent. 

Included with this soil in mapping are small areas of 
weil drained soils and the moderately well drained Me- 
nominee soils on the higher parts of the landscape. Also 
included are wet spots, ponds, and springs. Included 
areas make up less than 15 percent of the map unit. 

Permeability is rapid in the upper part of the Ingalls 
soil and moderately slow in the lower part. Runoff is very 
slow. The available water capacity is moderate. Reaction 
is neutral to strongly acid in the sandy layers and strong- 
ly acid to mildly alkaline in the silty lower layers. The 
content of organic matter in the surface layer is low to 
moderate. The potential for frost action is moderate. The 
surface layer can be easily tilled throughout a wide range 
in moisture content. A seasonal high water table is at a 
depth of 0.5 foot to 1.5 feet. It limits the rooting depth 
for some plants. 

Most areas are used as woodland. A few small areas 
are used as cropland or pasture. Most of the cropland is 
drained. 

This soil is suited to trees. The timber stands are 
mostly aspen and balsam fir, but red maple and paper 
birch are in most stands. Yellow birch, northern red oak, 
black cherry, eastern white pine, eastern hemlock, red 
pine, jack pine, and northern pin oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young, 
even-aged stands consisting mostly of aspen and birch. 
The soil is easily rutted by wheeled vehicles during wet 
periods because of the seasonal high water table. If the 
ruts are deep, tree roots can be damaged. Equipment 
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should be used only during dry periods or when the 
ground is frozen. 

Some trees are shallow rooted because of the sea- 
sonal high water table and can be blown down by strong 
winds during wet periods. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. Windthrow of trees and plant 
competition can be minimized by a selective harvest that 
maintains most of the tree canopy. Plant competition can 
also be controlled by establishing the new forest soon 
after harvesting or by removing the undesirable plants 
with herbicides or machinery. 

If drained, this soil is suited to corn and small grain 
and to grasses and legumes for hay and pasture. The 
high water table in undrained areas limits yields and the 
kind of crop that can be grown. Field ditches and tile 
drains can lower the water table. Field ditches or inter- 
ception tile drains at the base of the adjoining uplands 
can intercept seepage. Because the soil is unstable and 
may cave, the sides of the ditches should be flattened 
and continuous tubing should be used when tile drains 
are installed. Filters are needed to keep fine particles of 
silt and sand from clogging the drains. The field ditches 
can be used as outlets for tile drains where a suitable 
drainage outlet is not available. 

This soil is subject to soil blowing during dry periods if 
it is drained and cultivated. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, field borders, field wind- 
breaks, and vegetative row barriers help to prevent ex- 
cessive soil blowing. Cover crops, green manure crops, 
crop residue management, grasses and legumes in the 
crop rotation, and regular additions of manure help to 
control soil blowing and improve fertility. These practices 
conserve moisture in areas where the soil is droughty 
because it has been drained. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Alfalfa stands 
are difficult to establish and maintain, however, unless 
the soil is drained. The sandy material is droughty during 
dry periods. Overgrazing or grazing when the soil is dry 
results in loss of plant cover and growth of undesirable 
plant species. Proper stocking rates, rotation grazing, 
pasture renovation, and restricted use during dry periods 
help to keep the pasture and the soil in good condition. 
Clipping or mowing the pasture controls weeds and 
brush and encourages uniform regrowth and grazing. 
Topdressing with fertilizer helps to maintain a productive 
stand of forage. 

Mainly because of the seasonal high water table, this 
soil is generally unsuited to septic tank absorption fields 
and dwellings. Overcoming this limitation is difficult. As a 
result, a better site should be selected. The soil is poorly 
suited to local roads because of the seasonal high water 
table. The roads should be constructed on raised, well 
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compacted, coarse textured fill material. A good subsur- 
face drainage system of adequate side ditches and cul- 
verts is needed. 

The land capability classification is IIlw. The woodland 
ordination symbol is 3w. 


KnC—Kennan loam, 6 to 15 percent slopes, stony. 
This rolling, well drained soil is on swells, hills, and 
ridges and on the sides of drumlins. Slopes are short 
and complex (fig. 8). The soil has surface stones that 
commonly are 10 to 24 inches in diameter and 30 to 100 
feet apart. Areas are irregularly shaped and range from 
about 10 to 3,000 acres. 

Typically, the surface layer is black loam about 2 
inches thick. The next layer is brown and dark brown 
loam about 17 inches thick. The subsoil is about 27 
inches thick. It is dark brown, friable loam in the upper 
part and reddish brown, very friable sandy loam in the 
lower part. The substratum to a depth of about 60 inches 
is brown loamy sand. In places the surface layer is silt 
loam or sandy loam. In some areas the slope is less 
than 6 percent. Some small areas are extremely stony. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Hatley soils on the lower 
lying knolls and some small areas of moderately well 
drained soils in swales, drainageways, and lake basins. 
Also included are cultivated areas where nearly all of the 
surface stones have been removed; some small areas 
where the slope is more than 15 percent; and wet spots, 
gravel pits, springs, and ponds. Included areas make up 
less than 10 percent of the map unit. 

Permeability is moderate in the upper part of the 
Kennan soil and moderate or moderately rapid in the 
lower part. Runoff is medium. The available water capac- 
ity is moderate. The subsoil is slightly acid to very 
strongly acid. The content of organic matter in the sur- 
face layer is moderate or high. The potential for frost 
action is moderate. If the stones are removed, the sur- 
face layer can be easily tilled throughout a wide range in 
moisture content. 

Most areas are used as woodland. Some have been 
cleared of stones and are used as cropland. Some are 
pastured. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, white ash, 
black cherry, yellow birch, and American basswood are 
in most stands. Balsam fir, paper birch, white spruce, 
northern red oak, eastern white pine, eastern hemlock, 
red pine, northern pin oak, and jack pine are in some 
stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young, 
even-aged stands consisting mostly of aspen and birch. 
Trees should be planted by hand and yarded with a 
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Figure 8.—A typical area of Kennan loam, 6 to 15 percent slopes, stony. 


cable in areas where stones limit the use of equipment. 
The invasion or growth of undesirable plants that follows 
removal of the tree canopy during a harvest can prevent 
natural regeneration of the desired native trees and 
hinder the establishment of planted trees. This plant 
competition can be minimized by a selective harvest that 
maintains the tree canopy, by establishing the new forest 
soon after harvesting, or by removing the undesirable 
plants with herbicides. 

Most areas of this soil are unsuitable for cultivation 
because of the surface stones, which interfere with till- 
age. If the stones are removed, however, the soil is 
suited to corn and small grain and to grasses and leg- 
umes for hay and pasture. If cultivated, it is subject to 
erosion. A conservation tillage system, such as chisel 
planting, that leaves all or part of the crop residue on the 
surface, diversions, and grassed waterways help to pre- 
vent excessive soil loss. Critical area planting helps to 
stabilize highly erodible areas where vegetation is diffi- 
cult to establish. Cover crops, green manure crops, crop 
residue management, grasses and legumes in the crop 
rotation, and regular additions of manure help to prevent 


excessive erosion, improve fertility, and conserve the 
water available for good plant growth. 

This soil is suited to pasture. It should be managed for 
bluegrass in areas where stones prevent the use of 
machinery. A cover of pasture plants is effective in con- 
trolling water erosion. Overgrazing or grazing when the 
soil is wet results in surface compaction, loss of plant 
cover, and growth of undesirable plant species. Proper 
stocking rates, rotation grazing, pasture renovation in 
areas where the stones have been removed, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. In areas where the stones 
have been removed, clipping or mowing the pasture con- 
trols weeds and brush and encourages uniform regrowth 
and grazing. Topdressing with fertilizer helps to maintain 
a productive stand of high-quality forage. 

Mainly because of the slope and large stones, this soil 
is only moderately suited to septic tank absorption fields 
and dwellings. It is only moderately suited to local roads 
because of the slope, the danger of frost damage, and 
large stones. Machinery can be used to remove the 
large stones. Lateral seepage and surfacing of septic 
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tank effluent in downslope areas can be controlled by 
installing a trench absorption system on the contour. The 
slope can be overcome by land shaping. Also, dwellings 
can be designed so that they conform to the natural 
slope of the land. The substratum may cave if excavat- 
ed. Frost damage to local roads can be prevented by 
replacing the upper part of the soil with coarse textured, 
well compacted fill material and by installing a good 
subsurface drainage system of adequate side ditches 
and culverts. 

The land capability classification is Vis in stony areas. 
The woodland ordination symbol is 1x. 


KoB—Kennan silt loam, 2 to 6 percent slopes, 
stony. This undulating, well drained soil is on small 
swells or knolls and on the crests of drumlins. Slopes 
are short and complex. The soil has surface stones that 
commonly are 10 to 24 inches in diameter and 30 to 100 
feet apart. Areas are irregularly shaped and range from 
about 10 to 2,000 acres. 

Typically, the surface layer is very dark gray silt loam 
about 4 inches thick. The next layer is dark yellowish 
brown and brown silt loam about 18 inches thick. The 
subsoil is about 25 inches thick. It is dark yellowish 
brown, friable loam and sandy loam in the upper part 
and brown, friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is dark brown 
loamy sand. In places the surface layer is loam or sandy 
loam. in some areas the slope is less than 2 percent. 
Some small areas are extremely stony. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Hatley soils on the lower 
lying knolls and some small areas of moderately well 
drained soils in swales and drainageways. Also included 
are cultivated areas where nearly all of the surface 
stones have been removed; wet spots, ponds, and 
gravel pits; areas that have been cut or filled; and some 
small areas where the slope is more than 6 percent. 
Included areas make up less than 10 percent of the map 
unit. 

Permeability is moderate in the upper part of the 
Kennan soil and moderate or moderately rapid in the 
lower part. Runoff is medium. The available water capac- 
ity is high. The subsoil is slightly acid to very strongly 
acid. The content of organic matter in the surface layer 
is moderate or high. The potential for frost action is 
moderate. If the stones are removed, the surface layer 
can be easily tilled throughout a wide range in moisture 
content. It tends to crust or puddle, however, after rain- 
fall. 

Most areas are used as woodland. Some areas have 
been cleared of stones and are used as cropland. Some 
are pastured. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, white ash, 
black cherry, yellow birch, and American basswood are 
in most stands. Balsam fir, paper birch, white spruce, 
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eastern white pine, eastern hemlock, and northern red 
oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. Trees should be planted by hand 
and yarded with a cable in areas where stones limit the 
use of equipment. The invasion or growth of undesirable 
plants that follows removal of the tree canopy during a 
harvest can prevent natural regeneration of the desired 
native trees and hinder the establishment of planted 
trees. This plant competition can be minimized by a 
selective harvest that maintains the tree canopy, by es- 
tablishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides. 

Most areas of this soil are unsuitable for cultivation 
because of the surface stones, which interfere with till- 
age. If the stones are removed, however, the soil is 
suited to corn and small grain and to grasses and leg- 
umes for hay and pasture. If cultivated, it is subject to 
erosion. A conservation tillage system, such as chisel 
planting, that leaves all or part of the crop residue on the 
surface, diversions, and grassed waterways help to pre- 
vent excessive soil loss. Cover crops, green manure 
crops, crop residue management, grasses and legumes 
in the crop rotation, regular additions of manure, and 
mulching increase the infiltration rate and the movement 
of air and water through the soil, help to prevent exces- 
sive erosion, improve fertility, help to prevent crusting 
and puddling of the surface layer, and conserve the 
water available for good plant growth. 

This soil is suited to pasture. It should be managed for 
bluegrass in areas where stones prevent the use of 
machinery. A cover of pasture plants is effective in con- 
trolling water erosion. Overgrazing or grazing when the 
soil is wet results in surface compaction, loss of plant 
cover, and growth of undesirable plant species. Proper 
stocking rates, rotation grazing, pasture renovation in 
areas where the stones have been removed, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. In areas where the stones 
have been removed, clipping or mowing the pasture con- 
trols weeds and brush and encourages uniform regrowth 
and grazing. Topdressing with fertilizer helps to maintain 
a productive stand of high-quality forage. 

Mainly because of the large stones, this soil is only 
moderately suited to septic tank absorption fields and 
dwellings. It is only moderately suited to local roads 
because of the large stones and the danger of frost 
damage. Machinery can be used to remove the large 
stones. The substratum may cave if excavated. Frost 
damage to local roads can be prevented by replacing 
the upper part of the soil with coarse textured, well 
compacted fill material and by installing a good subsur- 
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face drainage system of adequate side ditches and cul- 
verts. 

The land capability classification is Vis in stony areas. 
The woodland ordination symbol is 1x. 


KwD—Keweenaw sandy loam, 15 to 45 percent 
slopes, stony. This hilly to very steep, well drained soil 
is on hills and ridges and on the sides of drumlins. 
Slopes are short and complex. The soil has surface 
stones that commonly are 10 to 24 inches in diameter 
and 30 to 100 feet apart. Areas are elongated or irregu- 
larly shaped and range from about 10 to 12,000 acres. 

Typically, the surface layer is black sandy loam about 
2 inches thick. The subsurface layer is brown loamy 
sand about 3 inches thick. The subsoil is about 11 
inches thick. It is dark reddish brown, very friable gravelly 
loamy sand in the upper part and dark brown, very fri- 
able loamy sand in the lower part. The next layer is 
brown loamy sand and reddish brown sandy loam about 
37 inches thick. The substratum to a depth of about 60 
inches is brown gravelly loamy sand. In some places the 
slope is more than 45 percent. In other places the sur- 
face layer is loamy sand. Some areas are extremely 
stony. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Hatley soils on the lower 
lying knolls and some small areas of moderately well 
drained soils in drainageways and lake basins. Also in- 
cluded are some small areas where the slope is less 
than 15 percent; wet spots, ponds, gravel pits, and 
springs; and areas that have been cut or filled. Included 
areas make up less than 10 percent of the map unit. 

Permeability is moderate and moderately rapid in the 
Keweenaw soil. Runoff is rapid. The available water ca- 
pacity is low. The subsoil is slightly acid to very strongly 
acid. The content of organic matter in the surface layer 
is moderately low. 

Most areas are used as woodland. Some are used as 
pasture or cropland. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but balsam fir, aspen, northern red 
oak, and yellow birch are in most stands. Paper birch, 
white ash, American elm, black cherry, American bass- 
wood, eastern white pine, eastern hemlock, red pine, 
northern pin oak, and jack pine are in some stands. The 
timber stands on north-facing slopes are mostly aspen 
and balsam fir. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young, 
even-aged stands consisting mostly of aspen and birch. 
Erosion is a hazard following site preparation or cutting if 
the soil is exposed along roads, skid trails, or fire lanes 
or on landings. Erosion also is a hazard in burned or 
overgrazed areas. It can be controlled by logging, plant- 
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ing trees, and building roads on the contour; yarding 
uphill with a cable; and removing water with water bars, 
out-sloping road surfaces, culverts, and drop structures. 
Exposed areas should be seeded after the trees are 
logged. 

Trees should be planted by hand and yarded with a 
cable in areas where the steeper slopes or the stones 
limit the use of equipment. Roads can be built on the 
contour or in less sloping areas. Seedling survival in dry 
periods, especially on hot and dry sites facing south or 
west, can be improved by planting containerized seed- 
lings or large, vigorous nursery stock when the soil is 
moist and by furrowing or bedding, which conserves 
moisture. The invasion or growth of undesirable plants 
that follows removal of the tree canopy during a harvest 
can prevent natural regeneration of the desired native 
trees and hinder the establishment of planted trees. This 
plant competition can be minimized by a selective har- 
vest that maintains the tree canopy, by establishing the 
new forest soon after harvesting, or by removing the 
undesirable plants with herbicides. Skidding may expose 
enough soil for adequate regeneration. 

This soil is generally not suited to cultivated crops 
because of the slope, the stoniness, the low available 
water capacity, and a severe hazard of erosion. 

This soil is suited to pasture. It should be managed for 
bluegrass in areas where the slopes or stones prevent 
the use of machinery. A cover of pasture plants is effec- 
tive in controlling water erosion and soil blowing. Over- 
grazing or grazing when the soil is dry results in loss of 
plant cover and growth of undesirable plant species. 
Proper stocking rates, pasture renovation in areas where 
machinery can be used, rotation grazing, and restricted 
use during dry periods help to keep the pasture and the 
soil in good condition. In areas where machinery can be 
used, clipping or mowing the pasture controls weeds and 
brush and encourages uniform regrowth and grazing. 
Topdressing with fertilizer helps to maintain a productive 
stand of high-quality forage. 

Mainly because of the slope, this soil is generally un- 
suited to septic tank absorption fields and dwellings. 
Overcoming this limitation is difficult. As a result, a better 
site, such as a small included area of a less sloping soil, 
should be selected. The soil is poorly suited to local 
roads because of the slope. Land shaping helps to over- 
come this limitation. The substratum may cave if exca- 
vated. 

The land capability classification is Vlls in stony areas. 
The woodland ordination symbol is 2r. 


LgA—Langlade silt loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on broad flats. 
Areas are irregularly shaped and commonly range from 
about 1,600 to 5,400 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 12 inches thick. The subsurface layer is 
brown silt loam about 2 inches thick. The next layer is 
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dark yellowish brown and brown silt loam about 8 inches 
thick. The subsoil is about 31 inches thick. It is dark 
yellowish brown, friable silt loam and loam in the upper 
part and dark yellowish brown, friable gravelly sandy 
loam in the lower part. The substratum to a depth of 
about 60 inches is yellowish brown, stratified sand and 
gravel. In some places the upper layers are loam. In 
other places the substratum has thin layers of loamy 
material. 

Included with this soil in mapping are small areas of 
moderately well drained and somewhat poorly drained 
soils in swales and drainageways. Also included are 
small ponds, stony areas, and wet spots and some small 
erosive areas where the slope is more than 3 percent. 
Included areas make up less than 5 percent of the map 
unit. 

Permeability is moderate in the upper part of the Lang- 
lade soil and rapid or very rapid in the lower part. Runoff 
is slow. The available water capacity is high. The subsoil 
is slightly acid to strongly acid. The content of organic 
matter in the surface layer is moderate. The potential for 
frost action is high. The surface layer can be easily tilled 
throughout a wide range in moisture content. It tends to 
crust or puddle, however, after rainfall. 

Most areas are used as cropland. Some are used as 
pasture or woodland. The cropland commonly is irrigated 
if the crop is potatoes or snap beans. The substratum is 
a probable source of sand and gravel. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, eastern 
white pine, white ash, black cherry, yellow birch, and 
American basswood are in most stands. Balsam fir, 
paper birch, white spruce, eastern hemlock, and northern 
red oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting of 
aspen and birch. The invasion or growth of undesirable 
plants that follows removal of the tree canopy during a 
harvest can prevent natural regeneration of the desired 
native trees and hinder the establishment of planted 
trees. This plant competition can be minimized by a 
selective harvest that maintains the tree canopy, by es- 
tablishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. 
Irrigation commonly is needed in areas used for potatoes 
(fig. 9) and snap beans. If the soil is irrigated, the infiltra- 
tion rate may decrease because the surface layer pud- 
dles and forms a crust as it dries, and water may pond in 
swales and furrows. The infiltration rate is also reduced 
when heavy harvesting machinery compacts the soil. 
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Land smoothing heips to prevent the crop damage 
caused by ponding. Chisel plowing helps to loosen com- 
pacted soil. Field windbreaks and vegetative row bar- 
riers, which help to deflect the force of the wind, permit 
sprinkler irrigation systems to apply water evenly and 
efficiently and reduce water loss by evaporation. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching increase the infil- 
tration rate and the movement of air and water through 
the soil, improve fertility, help to prevent crusting and 
puddling of the surface layer, and conserve the water 
available for good plant growth. Separating the coarse 
gravel and cobbles in the surface layer from potatoes is 
difficult during harvest. 

This soil is suited to pasture. Overgrazing or grazing 
when the soil is wet results in surface compaction, loss 
of plant cover, and growth of undesirable plant species. 
Proper stocking rates, rotation grazing, pasture renova- 
tion, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. Clipping or 
mowing the pasture controls weeds and brush and en- 
courages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to septic tank absorption fields and 
dwellings, but the substratum may cave if excavated. 
The soil is poorly suited to local roads and streets be- 
cause of the danger of frost damage. This damage can 
be prevented, however, by replacing the upper part of 
the soil with coarse textured, well compacted fill material 
and by installing a good subsurface drainage system of 
adequate side ditches and culverts. 

The land capability classification is |. The woodland 
ordination symbol is 1a. 


LgB—Langlade silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on foot slopes 
bordering terminal moraines. Slopes are long and 
smooth. Areas are elongated and range from about 40 
to 400 acres. 

Typically, the surface layer is very dark gray silt loam 
about 4 inches thick. The next layer is dark yellowish 
brown and brown silt loam about 12 inches thick. The 
subsoil is about 42 inches thick. It is dark yellowish 
brown, friable silt loam in the upper part; dark brown, 
friable loam in the next part; and dark brown, very friable 
gravelly loamy sand in the lower part. The substratum to 
a depth of about 60 inches is strong brown, stratified 
sand and gravel. In some places the substratum is ata 
depth of more than 60 inches, and in other places it has 
thin layers of loamy material. In some areas the slope is 
less than 2 percent. In other areas the upper layers are 
loam. 

Included with this soil in mapping are small areas of 
moderately well drained soils in swales and drain- 
ageways. Also included are wet spots and stony areas 
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Figure 9.—Sprinkter irrigation in an area of Langlade silt loam, 0 to 2 percent slopes, used for potatoes. 


and some small areas where the slope is more than 6 
percent. Included areas make up less than 5 percent of 
the map unit. 

Permeability is moderate in the upper part of the Lang- 
lade soil and rapid or very rapid in the lower part. Runoff 
is medium. The available water capacity is high. The 
subsoil is slightly acid to strongly acid. The content of 
organic matter in the surface layer is moderate. The 
potential for frost action is high. The surface layer can 
be easily tilled throughout a wide range in moisture con- 
tent. It tends to crust or puddle, however, after rainfall. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. The cropland commonly is 
irrigated if the crop is potatoes or snap beans. The 
substratum is a probable source of sand and gravel. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, eastern 
white pine, white ash, black cherry, yellow birch, and 
American basswood are in most stands. Balsam fir, 
paper birch, white spruce, eastern hemlock, and northern 
red oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 


northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. If 
cultivated, it is subject to erosion. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, contour farming, contour 
stripcropping, diversions, grassed waterways, and ter- 
races help to prevent excessive soil loss. The sand and 
gravel substratum is droughty and may be difficult to 
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vegetate if exposed during the construction of diversions, 
grassed waterways, or terraces. 

Irrigation commonly is needed in areas used for pota- 
toes and snap beans. Because of the slope, however, 
obtaining an even distribution of water, fertilizer, and 
herbicide through the irrigation system is difficult. If the 
soil is irrigated, the infiltration rate may decrease be- 
cause the surface layer puddles and forms a crust as it 
dries, and water may pond in swales. The infiltration rate 
is also reduced when heavy harvesting machinery com- 
pacts the soil. Chisel plowing helps to loosen compacted 
soil. Field windbreaks and vegetative row barriers, which 
help to deflect the force of the wind, permit sprinkler 
irrigation systems to apply water evenly and efficiently 
and reduce water loss by evaporation. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching increase the infil- 
tration rate and the movement of air and water through 
the soil, improve fertility, help to prevent crusting and 
puddling of the surface layer, conserve the water avail- 
able for good plant growth, and help to prevent exces- 
sive water erosion. Separating the coarse gravel and 
cobbles in the surface layer from potatoes is difficult 
during harvest. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling water erosion. Overgrazing or 
grazing when the soil is wet results in surface compac- 
tion, loss of plant cover, and growth of undesirable plant 
species. Proper stocking rates, rotation grazing, pasture 
renovation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Clipping 
or mowing the pasture controls weeds and brush and 
encourages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to septic tank absorption fields and 
dwellings, but the substratum may cave if excavated. 
The soil is poorly suited to local roads and streets be- 
cause of the danger of frost damage. This damage can 
be prevented, however, by replacing the upper part of 
the soil with coarse textured, well compacted fill material 
and by installing a good subsurface drainage system of 
adequate side ditches and culverts. 

The land capability classification is Ile. The woodland 
ordination symbol is 1a. 


Lx—Loxley peat. This nearly level, very poorly 
drained soil is in kettles and basins. It commonly has a 
hummocky surface. It is subject to ponding. Areas are 
rounded or irregularly shaped and range from about 5 to 
700 acres. 

Typically, the upper layer is olive brown peat about 3 
inches thick. The next layer is very dark grayish brown 
mucky peat about 9 inches thick. Below this to a depth 
of about 60 inches is dark brown muck. In places the 
organic material is mostly mucky peat. In some small 
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areas mineral soil deposits are at a depth of 16 to 50 
inches. 

Included with this soil in mapping are small ponds, 
bogs, and fill areas. Also included are small areas of 
somewhat poorly drained to excessively drained soils on 
the higher parts of the landscape; some areas where the 
soils are less acid and support trees of merchantable 
size and quality; and, adjacent to lakes, some areas that 
are inundated throughout most of the year. Included 
areas make up less than 5 percent of the map unit. 

Permeability is moderately rapid in the Loxley soil. 
Runoff is very slow or ponded. The available water ca- 
pacity is very high. Reaction is extremely acid. The con- 
tent of organic matter in the surface layer is very high. 
The potential for frost action is high. A seasonal high 
water table is above the surface or within a depth of 1 
foot. It limits the rooting depth for some plants. 

Most of the acreage supports wetland vegetation, 
such as leatherleaf, mosses, sedges, and wetland 
grasses and forbs. 

This soil is generally not suited to trees. It does not 
support trees of merchantable size or quality because of 
the extremely acid soil conditions (fig. 10). Where timber 
stands occur, they are mostly widely spaced and stunted 
black spruce and tamarack. 

This soil is generally not suited to farming because of 
the wetness, the extreme acidity, low natural fertility, 
poor trafficability, and a severe frost hazard. Most areas 
cannot be drained by tile or open ditches because suita- 
ble drainage outlets generally are not available. 

This soil is generally unsuited to septic tank absorption 
fields, dwellings, and local roads, mainly because of sub- 
sidence, ponding, and the danger of frost damage to 
local roads. Overcoming these limitations is difficult. As a 
result, a better site should be selected. 

The land capability classification is Vilw in undrained 
areas. This soil is not assigned a woodland ordination 
symbol. 


MgB—Magnor silt loam, 0 to 4 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on broad swells and on small swells or knolls 
within depressional areas. Slopes are mostly smooth and 
long. Areas are irregularly shaped and range from about 
10 to 6,000 acres. 

Typically, the surface layer is very dark gray silt loam 
about 4 inches thick. The subsurface layer is dark gray- 
ish brown, mottled silt loam about 2 inches thick. The 
next layer is brown, yellowish brown, and dark brown, 
mottled silt loam about 14 inches thick. The subsoil is 
dark brown and reddish brown, mottled sandy loam 
about 10 inches thick. The substratum to a depth of 
about 60 inches is reddish brown, mottled, firm, very 
compact sandy loam. In places the substratum and the 
lower part of the subsoil are sandy clay loam. In some 
small areas the slope is 4 to 6 percent. 
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Figure 10.—An area of Loxley peat. This soll does not support merchantable trees. 


Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils on the crests of 
swells. Also included are wet spots, ponds, and gravel 
pits. Included areas make up less than 10 percent of the 
map unit. 

Permeability is moderate in the upper part of the 
Magnor soil and moderately slow in the lower part. 
Runoff is slow or medium. The available water capacity 
is high. The subsoil is medium acid to very strongly acid. 
The content of organic matter in the surface layer is 
moderate or moderately low. The potential for frost 
action is high. The surface layer can be easily tilled 
throughout a wide range in moisture content. It tends to 
crust or puddle, however, after rainfall. A perched sea- 
sonal high water table is at a depth of 0.5 foot to 3.0 
feet unless the soil is drained. The rooting depth for 


some plants is limited by the perched seasonal high 
water table and the very compact substratum. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. Some of the cropland is 
drained. 

This soil is suited to trees. The timber stands are 
mostly red maple, balsam fir, aspen, and sugar maple, 
but American elm, yellow birch, and white ash are in 
most stands. Paper birch, white spruce, eastern hem- 
lock, American basswood, black cherry, northern red 
oak, and eastern white pine are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
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regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The soil is easily rutted by wheeled 
vehicles during wet periods because of the perched sea- 
sonal high water table. If the ruts are deep, tree roots 
can be damaged, soil structure can be altered, and later- 
al drainage can be restricted. Equipment should be used 
only during dry periods or when the ground is frozen. 

Some trees are shallow rooted because of the 
perched seasonal high water table and can be blown 
down by strong winds during wet periods. The invasion 
or growth of undesirable plants that follows removal of 
the tree canopy during a harvest can prevent natural 
regeneration of the desired native trees and hinder the 
establishment of planted trees. Windthrow of trees and 
plant competition can be minimized by a selective har- 
vest that maintains most of the tree canopy. Plant com- 
petition can also be controlled by establishing the new 
forest soon after harvesting or by removing the undesir- 
able plants with herbicides or machinery. 

If drained, this soil is suited to corn and small grain 
and to grasses and legumes for hay and pasture. The 
wetness in undrained areas limits yields and the kind of 
crop that can be grown. In nearly level areas field 
ditches, land smoothing, land grading, or a combination 
of these can remove excess surface water, which accu- 
mulates during spring runoff and after heavy rains. Diver- 
sions on adjoining uplands or field ditches at the base of 
the adjoining uplands help to control runoff on this soil. 
Tile drains and field ditches are not practical because 
the movement of water through the soil is too slow. The 
best alternative is to minimize the amount of water that 
infiltrates the soil by removing surface water. 

This soil is subject to erosion in cultivated areas where 
the slope is more than 2 percent. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, contour farming, contour 
stripcropping, grassed waterways, and terraces help to 
prevent excessive soil loss. In areas where contour farm- 
ing and contour stripcropping are used, establishing a 
slight grade towards grassed waterways helps to remove 
excess surface water. Cover crops, green manure crops, 
crop residue management, grasses and legumes in the 
crop rotation, regular additions of manure, and mulching 
increase the infiltration rate and the movement of air and 
water through the soil, help to prevent excessive erosion 
on slopes of more than 2 percent, improve fertility, and 
help to prevent crusting and puddling of the surface 
layer. 

This soil is suited to pasture. Alfalfa stands are difficult 
to establish and maintain, however, unless the soil is 
drained. A cover of pasture plants is effective in control- 
ling water erosion. Excess water during wet periods may 
damage the forage. Overgrazing or grazing when the soil 
is wet results in surface compaction, loss of plant cover, 
and growth of undesirable plant species. Proper stocking 
rates, rotation grazing, pasture renovation, and restricted 
use during wet periods help to keep the pasture and the 
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soil in good condition. Clipping or mowing the pasture 

controls weeds and brush and encourages uniform re- 
growth and grazing. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is generally unsuited to septic tank absorption 
fields and dwellings with basements, mainly because of 
the perched seasonal high water table. Because this 
limitation is difficult to overcome, a better site should be 
selected. The soil is poorly suited to dwellings without 
basements and to local roads because of the perched 
seasonal high water table and the danger of frost 
damage to roads. Sites for dwellings without basements 
can be raised by adding coarse textured fill material. The 
roads should be constructed on raised, well compacted, 
coarse textured fill material. A good subsurface drainage 
system of adequate side ditches and culverts is needed. 

The land capability classification is !}w. The woodland 
ordination symbol is 2w. 


MhB—Marathon loam, bedrock substratum, 2 to 6 
percent slopes. This gently sloping, moderately well 
drained soil is on the crests of broad swells and on small 
swells or knolls, It is on the highest parts of the land- 
scape. Slopes are smooth and vary greatly in length. 
Most areas are oval and range from about 5 to 30 acres. 

Typically, the surface layer is very dark gray loam 
about 4 inches thick. The subsurface layer is dark gray- 
ish brown loam about 1 inch thick. The next layer is dark 
yellowish brown, brown, and dark brown loam about 14 
inches thick. The subsoil is about 38 inches thick. It is 
dark brown, very friable sandy loam in the upper part; 
dark brown, mottled, very friable loamy sand in the next 
part; and dark brown, mottled, firm, very compact gravel- 
ly sandy Joam in the lower part. Granite bedrock is at a 
depth of about 57 inches. In some areas the upper 
layers are sandy loam or silt loam. In other areas the 
slope is less than 2 percent. In some places the underly- 
ing bedrock is schist or gneiss. In other places the sub- 
soil is sandy clay loam. 

Included with this soil in mapping are small areas 
where the depth to hard granite bedrock is less than 40 
inches. Also included are small areas of somewhat 
poorly drained soils in swales and upland drainageways 
and some small areas where the slope is more than 6 
percent. included areas make up less than 15 percent of 
the map unit. 

Permeability is moderate in the Marathon soil. Runoff 
is medium. The available water capacity is moderate. 
The subsoil is slightly acid to very strongly acid. The 
content of organic matter in the surface layer is moder- 
ate. The potential for frost action is moderate. A season- 
al high water table is at a depth of 2.5 to 4.5 feet. The 
rooting depth for some plants is limited by the seasonal 
high water table and the underlying granite bedrock. 

Most areas are used as woodland. A few areas were 
formerly used as cropland but are now idle. 
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This soil is suited to trees. The timber stands are 
mostly sugar maple and American basswood, but white 
ash, aspen, American elm, yellow birch, and black cherry 
are in most stands. Red maple, northern red oak, paper 
birch, white spruce, eastern white pine, balsam fir, and 
eastern hemlock are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to farming. Almost all of the acre- 
age, however, is county-owned woodland that is not 
likely to be cleared and farmed. 

Because of the seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. This limita- 
tion can be overcome by mounding the absorption field 
site with suitable fill material. The soil is suited to dwell- 
ings without basements. It is only moderately suited to 
dwellings with basements because of the seasonal high 
water table and the depth to hard bedrock. The base- 
ment floor of dwellings with partially exposed basements 
can be constructed above the level of wetness and the 
bedrock. The soil is only moderately suited to local roads 
because of the danger of frost damage. This damage 
can be prevented, however, by replacing the upper part 
of the soil with coarse textured, well compacted fill mate- 
rial and by installing a good subsurface drainage system 
of adequate side ditches and culverts. 

The Jand capability classification is lle. The woodland 
ordination symbol is 2a. 


MnB—Menominee loamy sand, 0 to 6 percent 
slopes. This nearly level, gently sloping, or undulating, 
moderately well drained soil is in glacial lake basins on 
uplands and on rather low terraces within or bordering 
lower depressional areas. Slopes are long and smooth 
or short and complex. Areas are rounded, elongated, or 
irregularly shaped and range from about 5 to 300 acres. 

Typically, the surface layer is black loamy sand about 
3 inches thick. The subsurface layer is brown, very fri- 
able loamy sand about 2 inches thick. The next layer is 
about 35 inches thick. It is dark reddish brown and red- 
dish brown gravelly loamy sand in the upper part and 
mostly dark brown and yellowish brown sand in the 
lower part. The subsoil is about 19 inches thick. It is 
mostly grayish brown, mottled, friable silt loam that has 
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thin layers of loam. The substratum to a depth of about 
60 inches is grayish brown, mottied silt loam that has 
thin layers of very fine sandy loam. In some places, the 
upper layers are sandy loam or the sand fraction is fine 
or very fine. In other places the sandy deposits are more 
than 40 or less than 20 inches thick. In some areas the 
surface layer is sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Ingalls soils in swales and 
the well drained Pence soils on the higher parts of the 
landscape. Pence soils have a stratified sand and gravel 
substratum at a depth of 20 to 36 inches. Also included 
are wet spots, stony areas, ponds, depressions, and 
springs; areas that have been cut or filled; and some 
small areas where the slope is more than 6 percent. 
Included areas make up less than 15 percent of the map 
unit. 

Permeability is rapid in the upper layers of the Menom- 
inee soil and moderately slow in the subsoil and substra- 
tum. Runoff is very slow. The available water capacity is 
moderate. Reaction is slightly acid to strongly acid in the 
sandy layers and strongly acid to neutral in the silty 
lower layers. The content of organic matter in the sur- 
face layer is low to moderate. The shrink-swell potential 
is moderate in the silty lower layers. The surface layer 
can be easily tilled throughout a wide range in moisture 
content. A perched seasonal high water table is at a 
depth of 2.5 to 4.0 feet. It limits the rooting depth for 
some plants. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but balsam fir, aspen, northern red 
oak, and yellow birch are in most stands. Paper birch, 
American elm, white ash, American basswood, eastern 
hemlock, black cherry, eastern white pine, red pine, 
northern pin oak, and jack pine are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. |t should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young, 
even-aged stands consisting mostly of aspen and birch. 
Seedling survival in dry periods can be improved by 
planting containerized seedlings or large, vigorous nurs- 
ery stock when the soil is moist and by furrowing or 
bedding, which conserves moisture. The invasion or 
growth of undesirable plants that follows removal of the 
tree canopy during a harvest can prevent natural regen- 
eration of the desired native trees and hinder the estab- 
lishment of planted trees. This plant competition can be 
minimized by a selective harvest that maintains the tree 
canopy, by establishing the new forest soon after har- 
vesting, or by removing the undesirable plants with herbi- 
cides or machinery. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If cultivated, it 
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is subject to soil blowing. A conservation tillage system, 
such as chisel planting, that leaves all or part of the crop 
residue on the surface, field borders, field windbreaks, 
and vegetative row barriers help to prevent excessive 
soil blowing and conserve moisture. Cover crops, green 
manure crops, crop residue management, grasses and 
legumes in the crop rotation, and regular additions of 
manure help to control soil blowing, improve fertility, and 
conserve the water available for good plant growth. 

This soil is suited to pasture. A cover of pasture plants 
is effective in controlling soil blowing. The sandy material 
is droughty during dry periods. Overgrazing or grazing 
when the soil is dry results in loss of plant cover and 
growth of undesirable plant species. Proper stocking 
rates, rotation grazing, pasture renovation, and restricted 
use during dry periods help to keep the pasture and the 
soil in good condition. Clipping or mowing the pasture 
controls weeds and brush and encourages uniform re- 
growth and grazing. Topdressing with fertilizer helps to 
maintain a productive stand of forage. 

This soil is poorly suited to septic tank absorption 
fields because of the perched seasonal high water table, 
the moderately slow permeability in the substratum, and 
a poor filtering capacity in the sandy layers. These limita- 
tions can be overcome by mounding the absorption field 
site with suitable fill material. Otherwise, in some areas 
the effluent can be pumped to a higher, better suited 
site. The soil is suited to dwellings without basements 
and to local roads. It is only moderately suited to dwell- 
ings with basements because of the perched seasonal 
high water table. The basement floor of dwellings with 
partially exposed basements can be constructed above 
the level of wetness. The sandy material may cave if 
excavated. 

The land capability classification is Ills. The woodland 
ordination symbol is 2s. 


MoB—Milladore silt loam, 0 to 4 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is on broad swells and on small swells or 
knolls within depressional areas. Slopes.are smooth and 
long. Areas are irregularly shaped and range from about 
10 to 600 acres. 

Typically, the surface layer is black silt loam about 3 
inches thick. The subsurface layer is dark grayish brown, 
mottled silt loam about 5 inches thick. The next layer is 
grayish brown and yellowish brown, mottled silt loam 
about 8 inches thick. The next layer is grayish brown and 
brown, mottled loam about 4 inches thick. The subsoil is 
about 25 inches thick. It is dark brown, mottled, very 
friable loamy sand in the upper part; gray, mottled, firm, 
very compact clay loam in the next part; and reddish 
brown, mottied, firm, very compact sandy clay loam in 
the lower part. The substratum to a depth of about 60 
inches is yellowish red and olive, mottled, firm, very 
compact sandy loam. In some small areas the slope is 4 
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to 6 percent. In places the substratum is silty clay loam 
or very gravelly granite residuum. 

Included with this soil in mapping are small areas of 
moderately well drained soils on the crests of swells. 
Also included are wet spots and some areas where hard 
bedrock is within a depth of 60 inches. Included areas 
make up less than 15 percent of the map unit. 

Permeability is moderately slow in the Milladore soil. 
Runoff is slow or medium. The available water capacity 
is high. The subsoil is slightly acid to very strongly acid. 
The content of organic matter in the surface layer is 
moderate. The shrink-swell potential is moderate in the 
subsoil. The potential for frost action is high. A perched 
seasonal high water table is at a depth of 1.0 to 2.5 feet. 
The rooting depth for some plants is limited by the 
perched seasonal high water table and, in places, by the 
very compact substratum. 

Most areas are used as woodland. A few small areas 
were formerly used as cropland but are now idle. Of all 
the soils in the county, this soil is the most likely source 
of nearly impervious soil material for lining lagoons and 
landfills. 

This soil is suited to trees. The timber stands are 
mostly red maple, aspen, and sugar maple, but American 
elm, paper birch, and white ash are in most stands. 
Yellow birch, white spruce, eastern hemlock, American 
basswood, black cherry, northern red oak, balsam fir, 
and eastern white pine are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The soil is easily rutted by wheeled 
vehicles during wet periods because of the perched sea- 
sonal high water table. If the ruts are deep, tree roots 
can be damaged, soil structure can be altered, and later- 
al drainage can be restricted. Equipment should be used 
only during dry periods or when the ground is frozen. 

Some trees are shallow rooted because of the 
perched seasonal high water table and can be blown 
down by strong winds during wet periods. The invasion 
or growth of undesirable plants that follows removal of 
the tree canopy during a harvest can prevent natural 
regeneration of the desired native trees and hinder the 
establishment of planted trees. Windthrow of trees and 
plant competition can be minimized by a selective har- 
vest that maintains most of the tree canopy. Plant com- 
petition can also be controlled by establishing the new 
forest soon after harvesting or by removing the undesir- 
able plants with herbicides or machinery. 

If drained, this soil is suited to farming. Almost all of 
the acreage, however, is county-owned woodland that is 
not likely to be cleared, drained, and farmed. Subsurface 
drains are not practical because the movement of water 
through the soil is too slow. 
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This soil is generally unsuited to septic tank absorption 
fields and dwellings, mainly because of the perched sea- 
sonal high water table. Because this limitation is difficult 
to overcome, a better site should be selected. The soil is 
poorly suited to local roads because of the danger of 
frost damage. The roads should be constructed on 
raised, well compacted, coarse textured fill material. A 
good subsurface drainage system of adequate side 
ditches and culverts is needed. 

The land capability classification is Ilw. The woodland 
ordination symbol is 2w. 


Ms—Minocqua, Cable, and Sherry mucks. These 
nearly level, very poorly drained soils are in kettles, 
basins, drainageways, and upland swales. They are sub- 
ject to ponding. Areas are elongated or irregularly 
shaped and range from about 5 to 2,500 acres. The 
acreage of this map unit is about 50 percent Minocqua 
soil, 35 percent Cable soil, and 15 percent Sherry soil. A 
single mapped area may contain one or more of the 
soils. These soils have similar behavior characteristics 
for present or anticipated uses in the survey area, and it 
was not considered practical or necessary to map them 
separately. 

Typically, the surface layer of the Minocqua soil is 
black muck about 4 inches thick. The subsoil is about 31 
inches thick. It is gray, dark gray, and grayish brown, 
mottled silt loam in the upper part; grayish brown, mot- 
tled, friable loam in the next part; and grayish brown, 
mottled, friable sandy loam in the lower part. The sub- 
stratum to a depth of about 60 inches is brown, stratified 
sand and gravel. In places the surface layer is mostly 
mineral soil. In some small areas somewhat poorly 
drained soils are on slight rises. In other areas the or- 
ganic surface layer is more than 6 inches thick. 

Typically, the surface layer of the Cable soil is about 7 
inches thick. It is very dark brown and black muck in the 
upper part and very dark gray, mottled silt loam in the 
lower part. The subsoil is about 31 inches thick. It is dark 
grayish brown and grayish brown, mottled, friable silt 
loam in the upper part; grayish brown, mottled, friable 
loam in the next part; and brown and reddish brown, 
mottled, friable sandy loam in the lower part. The sub- 
stratum to a depth of about 60 inches is reddish brown, 
mottled sandy loam. In places the surface layer is mostly 
mineral soil. ln some small areas somewhat poorly 
drained soils are on slight rises. In other areas the or- 
ganic part of the surface layer is more than 6 inches 
thick. 

Typically, the surface layer of the Sherry soil is about 8 
inches thick. It is black muck in the upper part and very 
dark gray, mottled silt loam in the lower part. The subsoil 
is about 35 inches thick. It is dark gray and gray, mottled 
silt loam and loam in the upper part and olive gray, 
mottled, firm, very compact sandy loam in the lower part. 
The substratum to a depth of about 60 inches is olive 
gray, mottled, firm, very compact sandy clay loam and 
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sandy loam. In places the surface layer is mostly mineral 
soil. In some areas the organic part of the surface layer 
is more than 6 inches thick. In other areas the substra- 
tum is silty clay loam or very gravelly granite residuum. 

included with these soils in mapping are small areas of 
somewhat poorly drained to well drained soils on the 
higher parts of the landscape and some areas where 
hard bedrock is within a depth of 60 inches. Also includ- 
ed are small ponds, springs, stony areas, and, adjacent 
to lakes, some areas that are inundated throughout most 
of the year. Included areas make up less than 5 percent 
of the map unit. 

Permeability is moderate in the upper part of the Min- 
ocqua soil and rapid or very rapid in the lower part. It is 
moderate and moderately slow in the Cable and Sherry 
soils. Runoff is very slow or ponded on the three soils. 
The available water capacity is moderate in the Minoc- 
qua soil, high in the Cable soil, and very high in the 
Sherry soil. The subsoil of the Minocqua soil is very 
strongly acid to mildly alkaline. The subsoil of the Cable 
and Sherry soils is very strongly acid to neutral. The 
content of organic matter in the surface layer of all three 
soils is very high. The shrink-swell potential is moderate 
in the subsoil of the Sherry soil. The potential for frost 
action is high in all three soils. A seasonal high water 
table is above the surface or within a depth of 1 foot. It 
limits the rooting depth for some plants. The rooting 
depth is also limited by the sand and gravel substratum 
in the Minocqua soil and, in places, by the very compact 
substratum in the Cable and Sherry soils. 

Most of the acreage is used as woodland or supports 
wetiand vegetation, such as tag alder, dogwood, willow, 
sedges, reeds, cattails, mosses, and wetland grasses 
and forbs. 

These soils are suited to trees. Some timber stands 
are mostly northern white-cedar, black spruce, tamarack, 
and balsam fir. Other stands have only a few of these 
trees and are mostly red maple, aspen, paper birch, 
American elm, white spruce, and yellow birch. Some 
stands are mostly aspen. White ash, black ash, and 
eastern hemlock are in other stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor hard- 
wood species, but northern white-cedar can be favored 
for posts and piles or balsam fir can be favored for 
pulpwood. Because of the wetness, the use of equip- 
ment generally is limited to winter months, when the 
ground is frozen. Reforestation is restricted to natural 
regeneration or hand planting. Seedling mortality result- 
ing from soil wetness and from the organic surface layer 
can be reduced by planting large, vigorous nursery stock 
on cradle knolls or prepared ridges. 

Trees are shallow rooted because of the high water 
table and can be blown down by strong winds. The 
invasion or growth of undesirable plants that follows re- 
moval of the tree canopy during a harvest can prevent 
natural regeneration of the desired native trees and 
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hinder the establishment of planted trees. Sites harvest- 
ed by clear cutting commonly regenerate to tag alder. 
Windthrow of trees and plant competition can be mini- 
mized by a harvest method, such as shelterwood cut or 
strip cut, that maintains most of the tree canopy. Herbi- 
cides can also be used to control undesirable plants. 

These soils are generally not suited to farming be- 
cause of the wetness, poor trafficability, and a severe 
hazard of frost damage. Most areas cannot be drained 
by tile or open ditches because suitable drainage outlets 
generally are not available. In all areas of the Sherry soil 
and most areas of the Cable soil, subsurface drains are 
not practical because the movement of water through 
the soils is too slow. 

These soils are generally unsuited to septic tank ab- 
sorption fields and dwellings, mainly because of the 
ponding. Overcoming this limitation is difficult. As a 
result, a better site should be selected. The soils are 
poorly suited to local roads because of the ponding and 
the danger of frost damage. These limitations can be 
overcome by constructing the roads on raised, well com- 
pacted, coarse textured fill material and by installing a 
good drainage system of adequate side ditches and cul- 
verts. The drainage system can remove surface water 
and equalize the water level on each side of the road. 

The land capability classification is Vlw in undrained 
areas. The woodland ordination symbol is 3w. 


MyB—Myirea silt loam, 0 to 4 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on broad swells and on smal! swells or knolls 
within depressiona! areas. Slopes are smooth and long. 
Areas are irregularly shaped and range from about 10 to 
800 acres. 

Typically, the surface layer is black silt loam about 3 
inches thick. The subsurface layer is dark grayish brown 
and brown silt loam about 8 inches thick. The next layer 
is brown and dark yellowish brown, mottled silt loam 
about 4 inches thick. The subsoil is about 33 inches 
thick. In sequence downward, it is grayish brown, mot- 
tled, friable silt loam; dark brown, mottled, friable sandy 
loam; dark brown, mottled, firm loam and gravelly loam; 
and brown, mottled, friable very gravelly sandy loam. The 
substratum to a depth of about 60 inches is pale brown, 
mottled very gravelly sandy loam. In places the substra- 
tum is sandy clay loam or very gravelly loam. In some 
small areas the slope is 4 to 6 percent. 

Included with this soil in mapping are small areas of 
Matherton and other moderately well drained soils on the 
crests of swells. Marathon soils have hard granite bed- 
rock at a depth of 40 to 60 inches. Also included are wet 
spots. Included areas make up less than 15 percent of 
the map unit. 

Permeability is moderate in the upper part of the 
Mylrea soil and moderately rapid or rapid in the lower 
part. Runoff is slow or medium. The available water 
capacity is moderate. The subsoil is slightly acid to very 
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strongly acid. The content of organic matter in the sur- 
face layer is moderate. The potential for frost action is 
high. A seasonal high water table is at a depth of 1 to 3 
feet. It limits the rooting depth for some plants. 

Most of the acreage is woodland. This soil is suited to 
trees. The timber stands are mostly red maple, aspen, 
and sugar maple, but American elm, paper birch, and 
white ash are in most stands. Yellow birch, white spruce, 
eastern hemlock, American basswood, black cherry, 
northern red oak, balsam fir, and eastern white pine are 
in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The soil is easily rutted by wheeled 
vehicles during wet periods because of the seasonal 
high water table. If the ruts are deep, tree roots can be 
damaged, soil structure can be altered, and lateral drain- 
age can be restricted. Equipment should be used only 
during dry periods or when the ground is frozen. 

Some trees are shallow rooted because of the sea- 
sonal high water table and can be blown down by strong 
winds during wet periods. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. Windthrow of trees and plant 
competition can be minimized by a selective harvest that 
maintains most of the tree canopy. Plant competition can 
also be controlled by establishing the new forest soon 
after harvesting or by removing the undesirable plants 
with herbicides or machinery. 

if drained, this soil is suited to farming. All of the 
acreage is, however, county-owned woodland that is not 
likely to be cleared, drained, and farmed. 

This soil generally is unsuited to septic tank absorption 
fields and dwellings, mainly because of the seasonal 
high water table. Because this limitation is difficult to 
overcome, a better site should be selected. The soil is 
poorly suited to local roads because of the danger of 
frost damage and the seasonal high water table. The 
roads should be constructed on raised, well compacted, 
coarse textured fill material. A good subsurface drainage 
system of adequate side ditches and culverts is needed. 

The land capability classification is Ilw. The woodland 
ordination symbol is 2w. 


Os—Oesterle silt loam. This nearly level, somewhat 
poorly drained soil is on low flats within or bordering 
lower depressional areas and in swales and drain- 
ageways on the higher parts of the landscape. Areas are 
elongated or irregularly shaped and range from about 5 
to 1,000 acres. 
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Typically, the surface layer is very dark gray silt loam 
about 4 inches thick. The subsurface layer is grayish 
brown, mottled silt loam about 4 inches thick. The next 
layer is brown and dark brown, mottled silt loam about 
16 inches thick. The subsoil is about 8 inches thick. It is 
dark brown, mottled, friable loam in the upper part and 
dark brown, mottled, very friable gravelly loamy sand in 
the lower part. The substratum to a depth of about 60 
inches is brown, stratified sand and gravel. In some 
areas the surface layer is loam. In some places the 
substratum is at a depth of more than 40 inches, and in 
other places it has thin layers of loamy material. 

Included with this soil in mapping are small areas of 
the well drained Antigo soils and the moderately well 
drained Scott Lake soils on the higher parts of the land- 
scape. Also included are small ponds, springs, and wet 
spots; areas that have been cut or filled; areas that are 
underlain by stratified sand and gravel within a depth of 
20 inches; some small erosive areas where the slope is 
more than 3 percent; and some areas where the upper 
layers are sandy loam or fine sandy loam and the soil is 
subject to soil blowing. Included areas make up less 
than 10 percent of the map unit. 

Permeability is moderate in the upper part of the Oes- 
terle soil and rapid or very rapid in the lower part. Runoff 
is slow. The available water capacity is moderate. The 
subsoil is slightly acid to very strongly acid. The content 
of organic matter in the surface layer is moderate. The 
potential for frost action is high. The surface layer can 
be easily tilled throughout a wide range in moisture con- 
tent. It tends to crust or puddle, however, after rainfall. A 
seasonal high water table is at a depth of 1 to 3 feet. 
The rooting depth for some plants is limited by the sand 
and gravel substratum and the seasonal high water 
table. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. Some of the cropland is 
drained. 

This soil is suited to trees. The timber stands are 
mostly red maple, sugar maple, balsam fir, and aspen, 
but American elm, paper birch, and yellow birch are in 
most stands. White spruce, eastern white pine, eastern 
hemlock, white ash, black cherry, northern red oak, and 
American basswood are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The soil is easily rutted by wheeled 
vehicles during wet periods because of the seasonal 
high water table. If the ruts are deep, tree roots can be 
damaged, soil structure can be altered, and lateral drain- 
age can be restricted. Equipment should be used only 
during dry periods or when the ground is frozen. 


Soil Survey 


Some trees are shallow rooted because of the sea- 
sonal high water table and can be blown down by strong 
winds during wet periods. The invasion or growth of 
undesirable plants that follows removal of the tree 
canopy during a harvest can prevent natural regenera- 
tion of the desired native trees and hinder the establish- 
ment of planted trees. Windthrow of trees and plant 
competition can be minimized by a selective harvest that 
maintains most of the tree canopy. Plant competition can 
also be controlled by establishing the new forest soon 
after harvesting or by removing the undesirable plants 
with herbicides or machinery. 

If drained, this soil is suited to corn, small grain, and 
vegetable crops and to grasses and legumes for hay and 
pasture. The wetness in undrained areas limits yields 
and the kind of crop that can be grown. Field ditches, 
land smoothing, land grading, or a combination of these 
can remove excess surface water, which accumulates 
during spring runoff and after heavy rains. Diversions on 
adjoining uplands or field ditches at the base of the 
adjoining uplands help to control runoff on this soil. Field 
ditches and tile drains can lower the water table. Be- 
cause the substratum is unstable and may cave, the 
sides of the ditches should be flattened and continuous 
tubing should be used when tile drains are installed. 
Filters are needed to keep the fine particles of sand in 
the substratum from clogging the drains. Drainage tile 
may be displaced by frost action. This displacement can 
be prevented by using continuous tubing or by installing 
the tile drains below the depth of freezing. The field 
ditches can be used as outlets for tile drains where a 
suitable drainage outlet is not available. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching improve fertility, 
increase the infiltration rate and the movement of air and 
water through the soil, and help to prevent crusting and 
puddling of the surface layer. Separating the coarse 
gravel and cobbles in the surface layer from potatoes is 
difficult during harvest. 

This soil is suited to pasture (fig. 11). Alfalfa stands 
are difficult to establish and maintain, however, unless 
the soil is drained. Excess water during wet periods may 
damage the forage. Overgrazing or grazing when the soil 
is wet results in surface compaction, loss of plant cover, 
and growth of undesirable plant species. Proper stocking 
rates, rotation grazing, pasture renovation, and restricted 
use during wet periods help to keep the pasture and the 
soil in good condition. Clipping or mowing the pasture 
controls weeds and brush and encourages uniform re- 
growth and grazing. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is generally unsuited to septic tank absorption 
fields and dwellings, mainly because of the seasonal 
high water table. Because this limitation is difficult to 
overcome, a better site should be selected. The soil is 
poorly suited to local roads and streets because of the 
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Figure 11.—A pastured area of Oesterle silt loam. 


danger of frost damage. The roads should be construct- 
ed on raised, well compacted, coarse textured fill materi- 
al. A good subsurface drainage system of adequate side 
ditches and culverts is needed. 

The land capability classification is lw. The woodland 
ordination symbol is 2w. 


PsB—Pence sandy loam, 0 to 6 percent slopes. 
This nearly level, gently sloping or undulating, well 
drained soil is on upland flats, on small swells or knolls, 
and on the sides of drainageways, kettles, and basins. It 
is pitted in places. Slopes are long and smooth or short 
and complex. Areas are elongated or irregularly shaped 
and range from about 10 to 500 acres. 

Typically, the surface layer is very dark gray sandy 
loam about 3 inches thick. The subsurface layer is brown 
sandy loam about 2 inches thick. The subsoil is about 22 
inches thick. It is dark reddish brown, very friable gravelly 
sandy loam in the upper part; dark reddish brown and 
reddish brown, very friable gravelly loamy sand in the 
next part; and dark brown, loose gravelly sand in the 
lower part. The substratum to a depth of about 60 inches 
is brown, stratified sand and gravel. In some places the 
surface layer is gravelly sandy loam. In other places the 
substratum has thin layers of loamy material. 


Included with this soil in mapping are small areas of 
Antigo, Oesterle, and Scott Lake soils, which have silty 
upper layers. Antigo soils are in positions on the land- 
scape similar to those of the Pence soil. The somewhat 
poorly drained Oesterle soils and the moderately well 
drained Scott Lake soils are in swales and drain- 
ageways. Also included are areas where the soils are 
underlain by stratified sand and gravel within a depth of 
12 inches; small ponds, stony areas, depressions, wet 
spots, and gravel pits; areas that have been cut or filled; 
some areas where the upper layers are loamy sand and 
the soils are droughtier than the Pence soil; and some 
small areas where the slope is more than 6 percent. 
Included areas make up less than 15 percent of the map 
unit. 

Permeability is moderately rapid in the upper part of 
the Pence soil and rapid or very rapid in the lower part. 
Runoff is slow or medium. The available water capacity 
is very low. The subsoil is slightly acid to very strongly 
acid. The content of organic matter in the surface layer 
is moderately low or moderate. The surface layer can be 
easily tilled throughout a wide range in moisture content. 
The rooting depth for some plants is limited by the sand 
and gravel substratum. 
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Most areas are used as woodland. Some are used as 
cropland or pasture. The cropland commonly is irrigated 
if the crop is potatoes or snap beans. The substratum is 
a probable source of sand and gravel. 

This soil is suited to trees. The timber stands on the 
droughtiest sites are mostly aspen, balsam fir, and paper 
birch. Other stands are mostly sugar maple, but Ameri- 
can basswood, paper birch, yellow birch, black cherry, 
white ash, eastern white pine, aspen, American elm, and 
balsam fir are in most of these stands. Red pine, jack 
pine, northern pin oak, eastern hemlock, and northern 
red oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young 
stands consisting mostly of aspen, birch, and balsam fir. 
Seedling survival in dry periods can be improved by 
planting containerized seedlings or large, vigorous nurs- 
ery stock when the soil is moist and by furrowing or 
bedding, which conserves moisture. The invasion or 
growth of undesirable plants that follows removal of the 
tree canopy during a harvest can prevent natural regen- 
eration of the desired native trees and hinder the estab- 
lishment of planted trees. This plant competition can be 
minimized by a selective harvest that maintains the tree 
canopy, by establishing the new forest soon after har- 
vesting, or by removing the undesirable plants with herbi- 
cides or machinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. If 
cultivated, it is subject to erosion in areas where the 
slope is more than 2 percent. A conservation tillage 
system, such as chisel planting, that leaves all or part of 
the crop residue on the surface, diversions, and grassed 
waterways help to prevent excessive soil loss. Some 
areas have long, smooth slopes that can be terraced 
and farmed on the contour. The sand and gravel sub- 
stratum is droughty and may be difficult to vegetate if 
exposed during the construction of diversions, grassed 
waterways, or terraces. 

This soil is subject to soil blowing during dry periods if 
it is cultivated. Conservation tillage, field borders, field 
windbreaks, and vegetative row barriers help to control 
soil blowing and conserve available water (fig. 12). Irriga- 
tion commonly is needed in areas used for potatoes and 
snap beans. In some areas, however, obtaining an even 
distribution of water, fertilizer, and herbicide through the 
irrigation system is difficult because of the slope. Field 
windbreaks and vegetative row barriers, which help to 
deflect the force of the wind, permit sprinkler irrigation 
systems to apply water evenly and efficiently and reduce 
water loss by evaporation. Separating the coarse gravel 
and cobbles in the surface layer from potatoes is difficult 
during harvest. Cover crops, green manure crops, crop 
residue management, grasses and legumes in the crop 
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rotation, and regular additions of manure improve fertility, 
conserve the water available for good plant growth, and 
help to control soil blowing. They also help to prevent 
excessive water erosion on slopes of more than 2 per- 
cent. 

This soil is suited to pasture, but it is droughty. A cover 
of pasture plants is effective in controlling soil blowing 
and water erosion. Overgrazing or grazing when the soil 
is dry results in loss of plant cover and growth of unde- 
sirable plant species. Proper stocking rates, rotation 
grazing, pasture renovation, and restricted use during dry 
periods help to keep the pasture and the soil in good 
condition. Clipping or mowing the pasture controls weeds 
and brush and encourages uniform regrowth and grazing. 
Topdressing with fertilizer helps to maintain a productive 
stand of forage. The response to additions of plant nutri- 
ents is limited, however, by the very low available water 
content during dry periods. 

This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
of the substratum can result in the pollution of ground 
water. The soil is suited to dwellings and local roads. 
The substratum may cave if excavated. 

The land capability classification is Ille in nonirrigated 
areas and lle in irrigated areas. The woodland ordination 
symbol is 2s. 


PsC—Pence sandy loam, 6 to 15 percent slopes. 
This sloping or rolling, well drained soil is on swells, hills, 
and ridges and on the sides of valleys, kettles, and 
basins. Slopes are short and are smooth or complex. 
Areas are elongated or irregularly shaped and range 
from about 10 to 600 acres. 

Typically, the surface layer is black sandy loam about 
3 inches thick. The subsurface layer is brown sandy 
loam about 2 inches thick. The subsoil is about 29 
inches thick. It is dark reddish brown, very friable gravelly 
sandy loam in the upper part and dark brown, very fri- 
able gravelly loamy sand and gravelly sand in the lower 
part. The substratum to a depth of about 60 inches is 
dark yellowish brown, stratified sand and gravel. In some 
places the surface layer is gravelly sandy loam. In other 
places the slope is less than 6 percent. In some areas 
the substratum has thin layers of loamy material. 

Included with this soil in mapping are small areas of 
Antigo, Oesterle, and Scott Lake soils, which have silty 
upper layers. Antigo soils are in positions on the land- 
scape similar to those of the Pence soil. The somewhat 
poorly drained Oesterle soils and the moderately well 
drained Scott Lake soils are in swales and drain- 
ageways. Also included are droughty areas where the 
upper layers are loamy sand; areas where the soils are 
underlain by stratified sand and gravel within a depth of 
12 inches; small ponds, stony areas, wet spots, gravel 
pits, and springs; areas that have been cut or filled; and 
some small areas where the slope is more than 15 
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Figure 12.—A field windbreak of red pine on Pence sandy loam, 0 to 6 percent slopes. 


percent. Included areas make up less than 15 percent of 
the map unit. 

Permeability is moderately rapid in the upper part of 
the Pence soil and rapid or very rapid in the lower part. 
Runoff is medium. The available water capacity is very 
low. The subsoil is slightly acid to very strongly acid. The 
content of organic matter in the surface layer is moder- 
ately low or moderate. The surface layer can be easily 
tilled throughout a wide range in moisture content. The 
rooting depth for some plants is limited by the sand and 
gravel substratum. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. The cropland commonly is 
irrigated if the crop is potatoes or snap beans. The 
substratum is a probable source of sand and gravel. 

This soil is suited to trees. The timber stands on the 
droughtiest sites are mostly aspen, balsam fir, and paper 
birch. Other stands are mostly sugar maple, but Ameri- 
can basswood, paper birch, yellow birch, black cherry, 


white ash, eastern white pine, aspen, American elm, and 
balsam fir are in most of these stands. Red pine, jack 
pine, northern pin oak, eastern hemlock, and northern 
red oak are in some stands. 

Woodlad management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young 
stands consisting mostly of aspen, birch, and balsam fir. 
Seedling survival in dry periods can be improved by 
planting containerized seedlings or large, vigorous nurs- 
ery stock when the soil is moist and by furrowing or 
bedding, which conserves moisture. The invasion or 
growth of undesirable plants that follows removal of the 
tree canopy during a harvest can prevent natural regen- 
eration of the desired native trees and hinder the estab- 
lishment of planted trees. This plant competition can be 
minimized by a selective harvest that maintains the tree 
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canopy, by establishing the new forest soon after har- 
vesting, or by removing the undesirable plants with herbi- 
cides or machinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. If 
cultivated, it is subject to soil blowing and water erosion. 
A conservation tillage system, such as chisel planting, 
that leaves all or part of the crop residue on the surface, 
diversions, and grassed waterways help to prevent ex- 
cessive water erosion. Critical area planting helps to 
stabilize highly erodible areas where vegetation is diffi- 
cult to establish. The sand and gravel substratum is 
droughty and may be difficult to vegetate if exposed 
during the construction of diversions or grassed water- 
ways. Conservation tillage, field borders, field wind- 
breaks, and vegetative row barriers help to contro! soil 
blowing and conserve available water. 

Irrigation commonly is needed in areas used for pota- 
toes and snap beans. In some areas, however, obtaining 
an even distribution of water, fertilizer, and herbicide 
through the irrigation system is difficult because of the 
slope. Field windbreaks, which help to deflect the force 
of the wind, permit sprinkler irrigation systems to apply 
water evenly and efficiently and reduce water loss by 
evaporation. Separating the coarse gravel and cobbles in 
the surface layer from potatoes is difficult during harvest. 
Cover crops, green manure crops, crop residue manage- 
ment, grasses and legumes in the crop rotation, and 
regular additions of manure help to prevent excessive 
water erosion, improve fertility, conserve the water avail- 
able for good plant growth, and help to control soil 
blowing. 

This soil is suited to pasture, but it is droughty. A cover 
of pasture plants is effective in controlling soil blowing 
and water erosion. Overgrazing or grazing when the soil 
is dry results in loss of plant cover and growth of unde- 
sirable plant species. Proper stocking rates, rotation 
grazing, pasture renovation, and restricted use during dry 
periods help to keep the pasture and the soil in good 
condition. Clipping or mowing the pasture controls weeds 
and brush and encourages uniform regrowth and grazing. 
Topdressing with fertilizer helps to maintain a productive 
stand of forage. The response to additions of plant nutri- 
ents is limited, however, by the very low available water 
content during dry periods. 

This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
of the substratum can result in the pollution of ground — 
water. The soil is only moderately suited to dwellings and 
local roads because of the slope. The slope can be 
reduced by land shaping. Also, dwellings can be de- 
signed so that they conform to the natural slope of the 
land. The substratum may cave if excavated. It is 
droughty and is difficult to vegetate if exposed by land 
shaping. 
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The land capability classification is IVe in nonirrigated 
areas and ille in irrigated areas. The woodland ordination 
symbol is 2s. 


PsD—Pence sandy loam, 15 to 45 percent slopes. 
This hilly to very steep, well drained soil is on hills and 
ridges and on the sides of valleys, kettles, and basins. 
Slopes are short and complex. Areas are elongated or 
irregularly shaped and range from about 10 to 1,000 
acres. 

Typically, the surface layer is black sandy loam about 
3 inches thick. The subsurface layer is brown sandy 
loam about 2 inches thick. The subsoil is about 22 
inches thick. It is dark reddish brown, very friable gravelly 
sandy loam in the upper part and dark brown gravelly 
loamy sand and gravelly sand in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown, stratified sand and gravel. In some places the 
surface layer is gravelly sandy loam. In other places the 
slope is more than 45 percent. In some areas the sub- 
stratum has thin layers of loamy material. 

Included with this soil in mapping are small areas of 
Antigo, Oesterle, and Scott Lake soils, which are silty in 
the upper part. Antigo soils are in positions on the land- 
scape similar to those of the Pence soil. The somewhat 
poorly drained Oesterle and moderately well drained 
Scott Lake soils are in drainageways. Also included are 
some areas that are underlain by stratified sand and 
gravel within a depth of 12 inches; small ponds, wet 
spots, springs, stony areas, and gravel pits; areas that 
have been cut and filled; some small areas where the 
slope is less than 15 percent; and some areas where the 
upper layers are loamy sand and the soil is droughtier 
than the Pence soil. Included areas make up less than 
15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the Pence soil and rapid or very rapid in the lower part. 
Runoff is rapid. The available water capacity is very low. 
The subsoil is slightly acid to very strongly acid. The 
content of organic matter in the surface layer is moder- 
ately low or moderate. The rooting depth for some plants 
is limited by the sand and gravel substratum. 

Most areas are used as woodland. Some areas are 
used as pasture or cropland. The substratum is a proba- 
ble source of sand and gravel. 

This soil is suited to trees. The timber stands on the 
droughtiest sites and on the north-facing slopes are 
mostly aspen, balsam fir, and paper birch. Other stands 
are mostly sugar maple, but American basswood, paper 
birch, yellow birch, black cherry, white ash, eastern white 
pine, aspen, American elm, and balsam fir are in most of 
these stands. Red pine, jack pine, northern pin oak, 
eastern hemlock, and northern red oak are in some 
stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and pine. Harvest by selective cutting 
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benefits some hardwood species but does not favor oak 
or pine. Clear-cut areas commonly regenerate to young 
stands consisting mostly of aspen, birch, and balsam fir. 
Erosion is a hazard following site preparation or cutting if 
the soil is exposed along roads, skid trails, or fire lanes 
or on landings. Erosion also is a hazard in burned or 
overgrazed areas. It can be controlled by logging, plant- 
ing trees, and building roads on the contour; yarding 
uphill with a cable; and removing water with water bars, 
out-sloping road surfaces, culverts, and drop structures. 
Exposed areas should be seeded after the trees are 
logged. 

Trees should be planted by hand and yarded with a 
cable in areas where the steeper slopes limit the use of 
equipment. Roads can be built on the contour or in less 
sloping areas. Seedling survival in dry periods, especially 
on hot and dry sites facing south or west, can be im- 
proved by planting containerized seedlings or large, vig- 
orous nursery stock when the soil is moist and by furrow- 
ing or bedding, which conserves moisture. The invasion 
or growth of undesirable plants that follows removal of 
the tree canopy during a harvest can prevent the natural 
regeneration of the desired native trees and hinder the 
establishment of planted trees. This plant competition 
can be minimized by a selective harvest that maintains 
the tree canopy, by establishing the new forest soon 
after harvesting, or by removing the undesirable plants 
with herbicides or machinery. Skidding may expose 
enough soil for adequate regeneration. 

This soil is generally not suited to cultivated crops 
because of the slope, the very low available water ca- 
pacity, and a severe hazard of erosion. 

This soil is suited to pasture, but it is droughty. It 
should be managed for bluegrass in areas where the 
slope prevents the use of machinery. A cover of pasture 
plants is effective in controlling soil blowing and water 
erosion. Overgrazing or grazing when the soil is dry re- 
sults in loss of plant cover and growth of undesirable 
pliant species. Proper stocking rates, rotation grazing, 
pasture renovation in areas where machinery can be 
used, and restricted use during dry periods help to keep 
the pasture and the soil in good condition. In areas 
where machinery can be used, clipping or mowing the 
pasture controls weeds and brush and encourages uni- 
form regrowth and grazing. Topdressing with fertilizer 
helps to maintain a productive stand of forage. The re- 
sponse to additions of plant nutrients is limited, however, 
by the very low available water content during dry peri- 
ods. 

Mainly because of the slope, this soil is generally un- 
suited to septic tank absorption fields and dwellings. 
Overcoming this limitation is difficult. As a result, a better 
site, such as a small included area of a less sloping soil, 
should be selected. The soil is poorly suited to local 
roads because of the slope. The slope can be reduced 
by land shaping. The substratum may cave if excavated. 


47 


It is droughty and is difficult to vegetate if exposed by 
land shaping. 

The land capability classification is Vile. The woodland 
ordination symbol is 2r. 


Pt—Pits, gravel. This map unit consists of open exca- 
vations from which sand and gravel have been removed. 
It is on moraines, outwash plains, eskers, or kames. 
Slope ranges from 0 to 6 percent on the pit floors and 
from 15 to 90 percent on the sidewalls. Areas are linear 
or irregularly shaped and range from about 5 to 50 
acres. 

Typically, the floors and sides of the pits are stratified 
sand and gravel in which the content of cobbles is as 
much as 5 percent. In some places the floors and sides 
are gravelly loamy sand that contains stones, and in 
other places they are sand. 

Included with this unit in mapping are piles of soil 
material removed from the pit area prior to excavation 
and piles of material within the pits that were discarded 
because of excess fines or a lack of gravel. Also includ- 
ed are stones or boulders too large to crush and some 
ponds. Included areas make up less than 5 percent of 
the map unit. 

Soil properties, such as depth to a seasonal high 
water table, vary. They should be determined by onsite 
investigation. 

Most of the pits are actively mined for sand and 
gravel. Some are abandoned because all of the suitable 
materia! has been removed. Others are abandoned be- 
cause of a seasonal high water table, which makes fur- 
ther excavation impractical. 

These pits are generally not suited to farming or wood- 
land. The main management concern is reclamation of 
the pits after excavation. In most of the pits, land shap- 
ing and the addition of suitable topsoil are needed 
before a plant cover can be established. Vegetation can 
be established if the piles of finer textured material 
pushed aside prior to excavation are spread over the 
coarse sand and gravel. The slope of the sidewalls can 
be reduced by cutting and filling. 

The suitability of these pits for septic tank absorption 
fields, dwellings, and local roads should be determined 
by onsite investigation. 

This map unit is not assigned a land capability classifi- 
cation or a woodland ordination symbol. 


Sc—Scott Lake silt loam. This nearly level, moder- 
ately well drained soil is on rather low flats within or 
bordering lower depressional areas and in swales and 
drainageways on the higher parts of the landscape. 
Areas are elongated or irregularly shaped and range 
from about 10 to 1,000 acres. 

Typically, the surface layer is very dark gray silt loam 
about 5 inches thick. The next layer is dark yellowish 
brown and brown silt loam about 14 inches thick. The 
subsoil is about 20 inches thick. It is dark yellowish 
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brown, mottled, friable silt loam and loam in the upper 
part and dark brown, mottled, very friable gravelly sandy 
loam in the lower part. The substratum to a depth of 
about 60 inches is yellowish brown, stratified sand and 
gravel. In some areas the surface layer is loam. In some 
places the substratum has thin layers of loamy material, 
and in other places it is at a depth of more than 45 
inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Oesterle soils in swales 
and drainageways and the well drained Antigo soils on 
the higher parts of the landscape. Also included are 
some areas that are underlain by stratified sand and 
gravel within a depth of 20 inches; some areas where 
the upper layers are sandy loam and the soil is subject 
to soil blowing; small ponds, wet spots, and springs; and 
some small erosive areas where the slope is more than 
3 percent. Included areas make up less than 15 percent 
of the map unit. 

Permeability is moderate or moderately rapid in the 
upper part of the Scott Lake soil and rapid or very rapid 
in the lower part. Runoff is slow. The available water 
capacity is moderate. The subsoil is slightly acid to very 
strongly acid. The content of organic matter in the sur- 
face layer is moderate. The potential for frost action is 
moderate. The surface layer can be easily tilled through- 
out a wide range in moisture content. It tends to crust or 
puddle, however, after rainfall. A seasonal high water 
table is at a depth of 2.5 to 6.0 feet. The rooting depth 
for some plants is limited by the sand and gravel sub- 
stratum and the seasonal high water table. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. The cropland commonly is 
irrigated if the crop is potatoes or snap beans. 

This soil is suited to trees. The timber stands are 
mostly sugar maple, but American elm, aspen, eastern 
white pine, white ash, black cherry, yellow birch, and 
American basswocd are in most stands. Balsam fir, 
paper birch, white spruce, red maple, eastern hemlock, 
and northern red oak are in some stands. 

Woodland management is governed by the species in 
the stand and landowner objectives. It should favor 
northern red oak and eastern white pine. Harvest by 
selective cutting benefits some hardwood species but 
does not favor oak or pine. Clear-cut areas commonly 
regenerate to young, even-aged stands consisting mostly 
of aspen and birch. The invasion or growth of undesir- 
able plants that follows removal of the tree canopy 
during a harvest can prevent natural regeneration of the 
desired native trees and hinder the establishment of 
planted trees. This plant competition can be minimized 
by a selective harvest that maintains the tree canopy, by 
establishing the new forest soon after harvesting, or by 
removing the undesirable plants with herbicides or ma- 
chinery. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. 
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Irrigation commonly is needed in areas used for potatoes 
and snap beans. If the soil is irrigated, the infiltration rate 
may decrease because the surface layer puddles and 
forms a crust as it dries, and water may pond in swales 
and furrows. The infiltration rate is also reduced when 
heavy harvesting machinery compacts the soil. Land 
smoothing helps to prevent the crop damage caused by 
ponding. Chisel plowing helps to loosen compacted soil. 
Field windbreaks and vegetative row barriers, which help 
to deflect the force of the wind, permit sprinkler irrigation 
systems to apply water evenly and efficiently and reduce 
water loss by evaporation. 

Cover crops, green manure crops, crop residue man- 
agement, grasses and legumes in the crop rotation, reg- 
ular additions of manure, and mulching increase the infil- 
tration rate and the movement of air and water through 
the soil, improve fertility, help to prevent crusting and 
puddling of the surface layer, and conserve the water 
available for good plant growth. Separating the coarse 
gravel and cobbles in the surface layer from potatoes is 
difficult during harvest. 

This soil is suited to pasture. Overgrazing or grazing 
when the soil is wet results in surface compaction, loss 
of plant cover, and growth of undesirable plant species. 
Proper stocking rates, rotation grazing, pasture renova- 
tion, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. Clipping or 
mowing the pasture controls weeds and brush and en- 
courages uniform regrowth and grazing. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

Because of the seasonal high water table and the 
poor filtering capacity of the substratum, this soil is 
poorly suited to septic tank absorption fields. It readily 
absorbs but does not adequately filter the effluent from 
septic tanks. The poor filtering capacity can result in the 
pollution of ground water. Both of these limitations can 
be overcome by mounding the absorption field site with 
suitable fill material. Otherwise, in some areas the efflu- 
ent can be pumped to a higher, better suited site. The 
soil is suited to dwellings without basements. Because of 
the seasonal higher water table, it is only moderately 
suited to dwellings with basements. The basement floor 
of dwellings with partially exposed basements can be 
constructed above the level of wetness. The substratum 
may cave if excavated. 

Because of the danger of frost damage, this soil is 
only moderately suited to local roads. This damage can 
be prevented, however, by replacing the upper part of 
the soil with coarse textured, well compacted fill material 
and by installing a good subsurface drainage system of 
adequate side ditches and culverts. 

The land capability classification is Ils in nonirrigated 
areas and | in irrigated areas. The woodland ordination 
symbol is 2a. 
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Sy—Seelyeville, Cathro, and Markey mucks. These 
nearly level, very poorly drained soils are in drain- 
ageways and in kettles and basins. They are subject to 
ponding. Areas are rounded, elongated, or irregularly 
shaped and range from about 5 to 2,000 acres. The 
acreage of this map unit is about 50 percent Seelyeville 
soil, 35 percent Cathro soil, and 15 percent Markey soil. 
A single mapped area may contain one or more of the 
soils. These soils have similar behavior characteristics 
for present or anticipated uses in the survey area, and it 
was not considered practical or necessary to map them 
separately. 

Typically, the Seelyeville soil has an upper layer of 
black muck about 29 inches thick. The next layer to a 
depth of about 60 inches is dark reddish brown muck. In 
places the organic material is mostly mucky peat. 

Typically, the Cathro soil has an upper layer of black 
and dark reddish brown muck about 40 inches thick. The 
substratum to a depth of about 60 inches is gray, mot- 
tled silt loam. In some places the organic material is 
mostly peat, and in other places it is less than 16 inches 
thick. 

Typically, the Markey soil has an upper layer of black, 
very dark gray, and dark reddish brown muck about 41 
inches thick. The substratum to a depth of about 60 
inches is dark gray sand. In some places the organic 
material is mostly mucky peat, and in other places it is 
less than 16 inches thick. 

included with these soils in mapping are small areas of 
somewhat poorly drained to excessively drained soils in 
the higher landscape positions. Also included are small 
springs, fill areas, and ponds; some areas where the 
soils are extremely acid and do not support trees of 
merchantable size or quality; and, adjacent to lakes, 
some areas that are inundated throughout most of the 
year. Included areas make up less than 5 percent of the 
map unit. 

Permeability is moderately rapid in the organic part of 
the Seelyeville, Cathro, and Markey soils, moderate or 
moderately slow in the substratum of the Cathro soil, 
and rapid in the substratum of the Markey soil. Runoff is 
very slow or ponded on all three soils. The available 
water capacity is very high. The organic layers are 
medium acid to mildly alkaline. The content of organic 
matter in the surface layer is very high. The potential for 
frost action is high. A seasonal high water table is above 
the surface or within a depth of 1 foot. It limits the 
rooting depth for some plants. , 

Most of the acreage is woodland or supports wetland 
vegetation, such as tag alder, dogwood, willow, sedges, 
reeds, cattails, mosses, and wetland grasses and forbs. 

These soils are suited to trees. Some timber stands 
are mostly northern white-cedar, black spruce, tamarack, 
and balsam fir. Other stands have only a few of these 
trees and are mostly red maple, aspen, paper birch, 
American elm, white spruce, and yellow birch. White ash, 
black ash, and eastern hemlock are in some stands. 
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Woodland management is governed by the species in 
the stand and landowner objectives. It should favor hard- 
wood species, but northern white-cedar can be favored 
for posts and piles or balsam fir can be favored for 
pulpwood. Because of the wetness, the use of equip- 
ment generally is limited to the winter months, when the 
ground is frozen. Reforestation is restricted to natural 
regeneration or hand planting. Seedling mortality result- 
ing from soil wetness and from the organic surface layer 
can be reduced by planting large, vigorous nursery stock 
on cradle knolis or prepared ridges. 

Trees are shallow rooted because of the high water 
table and can be blown down by strong winds. The 
invasion or growth of undesirable plants that follows re- 
moval of the tree canopy during a harvest can prevent 
natural regeneration of the desired native trees and 
hinder the establishment of planted trees. Sites harvest- 
ed by clear cutting commonly regenerate to tag alder. 
Windthrow of trees and plant competition can be mini- 
mized by a harvest method, such as a shelterwood cut 
or strip cut, that maintains most of the tree canopy. 
Herbicides can also be used to control undesirable 
plants. 

These soils are generally not suited to farming be- 
cause of the wetness, low natural fertility, poor trafficabi- 
lity, and a severe hazard of frost damage. Most areas 
cannot be drained by tile or open ditches because suita- 
ble drainage outlets generally are not available. 

These soils are generally unsuited to septic tank ab- 
sorption fields, dwellings, and local roads, mainly be- 
cause of subsidence, ponding, and the danger of frost 
damage to local roads. Overcoming these limitations is 
difficult. As a result, a better site should be selected. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol is 3w. 


VsB—Vilas loamy sand, 0 to 6 percent slopes. This 
nearly level, gently sloping, or undulating, excessively 
drained soil is on upland flats, on small swells or knolls, 
and on the sides of drainageways, kettles, and basins. It 
is pitted in places. Slopes are long and smooth or short 
and complex. Areas are elongated or irregularly shaped 
and range from about 10 to 1,100 acres. 

Typically, the surface layer is black loamy sand about 
3 inches thick. The subsurface layer is brown loamy 
sand about 1 inch thick. The subsoil is about 25 inches 
thick. It is dark reddish brown and dark brown, very 
friable loamy sand in the upper part and brown, loose 
sand in the lower part. The substratum to a depth of 
about 60 inches is yellowish brown sand. In places the 
surface layer is sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Au Gres soils and the 
moderately well drained Croswell soils in swales and 
drainageways. Also included are wet spots, sand pits, 
and depressions; some small areas where the slope is 
more than 6 percent; and some areas where the soil has 
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layers of loamy material or where the sand fraction is 
fine or very fine. Included areas make up less than 5 
percent of the map unit. 

Permeability is rapid in the Vilas soil. Runoff is very 
slow. The available water capacity is low. The subsoil is 
slightly acid to very strongly acid. The content of organic 
matter in the surface layer is low or very low. The sur- 
face layer can be easily tilled throughout a wide range in 
moisture content. 

Most areas are used as woodland. Some areas are 
used as cropland or pasture. The cropland commonly is 
irrigated if the crop is potatoes or snap beans. This soil 
is a probable source of sand. 

This soil is suited to trees. The timber stands are 
mostly aspen, balsam fir, eastern white pine, jack pine, 
red pine, and northern pin oak. Paper birch and northern 
red oak are in some stands. Management is governed by 
the species in the stand and landowner objectives. It 
should favor northern red oak and pine. Harvest by se- 
lective cutting benefits some hardwood species but does 
not favor oak or pine. Clear-cut areas commonly regen- 
erate to young stands consisting mostly of aspen and 
balsam fir. Seedling survival in dry periods can be im- 
proved by planting containerized seedlings or large, vig- 
orous nursery stock when the soil is moist and by furrow- 
ing or bedding, which conserves moisture. 

This soil is suited to corn, vegetable crops, and small 
grain and to grasses and legumes for hay and pasture. 
Field borders, field windbreaks, and vegetative row bar- 
riers help to prevent excessive soil blowing and conserve 
moisture. Irrigation commonly is needed in areas used 
for potatoes and snap beans. Because of the slope, 
however, obtaining an even distribution of water, fertiliz- 
er, and herbicide through the irrigation system is difficult 
in some areas. Field windbreaks, which help to deflect 
the force of the wind, permit sprinkler irrigation systems 
to apply water evenly and efficiently and reduce water 
loss by evaporation. Cover crops, green manure crops, 
crop residue management, grasses and legumes in the 
crop rotation, and regular additions of manure help to 
control soil blowing, improve fertility, and conserve the 
water available for good plant growth. Additions of plant 
nutrients are needed because of low natural fertility. 

This soil is suited to pasture. It is droughty, however, 
and natural fertility is low. A cover of pasture plants is 
effective in.controlling soil blowing. Overgrazing or graz- 
ing when the soil is dry results in loss of plant cover and 
growth of undesirable plant species. Proper stocking 
rates, rotation.grazing, pasture renovation, and restricted 
use during dry periods help to keep the pasture and the 
soil in good condition. Clipping or mowing the pasture 
controls weeds and brush and encourages uniform re- 
growth and grazing. Topdressing with fertilizer helps to 
maintain a productive stand of forage. The response to 
additions of plant nutrients is limited, however, by the 
low available water content during dry periods. 
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This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
can result in the pollution of ground water. The soil is 
suited to dwellings and to local roads. It may cave if 
excavated. 

The land capability classification is IVs in nonirrigated 
areas and Ille in irrigated areas. The woodland ordination 
symbol is 3s. 


VsC—Vilas loamy sand, 6 to 15 percent slopes. 
This sloping or rolling, excessively drained soil is on 
swells, hills, and ridges and on the sides of valleys, 
kettles, and basins. Slopes are short and are smooth or 
complex. Areas are elongated or irregularly shaped and 
range from about 5 to 100 acres. 

Typically, the surface layer is black loamy sand about 
2 inches thick. The subsurface layer is brown sand about 
3 inches thick. The subsoil is about 22 inches thick. It is 
dark reddish brown and reddish brown, very friable 
loamy sand in the upper part and dark brown and strong 
brown sand in the lower part. The substratum to a depth 
of about 60 inches is yellowish brown sand. in some 
places the surface layer is sand. In other places the 
slope is less than 6 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Au Gres and moderately 
well drained Croswell soils in swales and drainageways. 
Also included are wet spots, some small areas where 
the slope is more than 15 percent, and some areas 
where the soil has layers of loamy material or where the 
sand fraction is fine or very fine. Included areas make up 
less than 5 percent of the map unit. 

Permeability is rapid in the Vilas soil. Runoff is slow. 
The available water capacity is low. The subsoil is slight- 
ly acid to very strongly acid. The content of organic 
matter in the surface layer is low or very low. 

Most areas are used as woodland. A few small areas 
are used as cropland or pasture. This soil is a probable 
source of sand. 

This soil is suited to trees. The timber stands are 
mostly aspen, balsam fir, eastern white pine, jack pine, 
red pine, and northern pin oak. Paper birch and northern 
red oak are in some stands. Management is governed by 
the species in the stand and landowner objectives. It 
should favor northern red oak and pine. Harvest by se- 
lective cutting benefits some hardwood species but does 
not favor oak or pine. Clear-cut areas commonly regen- 
erate to young stands consisting mostly of aspen and 
balsam fir. Seedling survival in dry periods can be im- 
proved by planting containerized seedlings or large, vig- 
orous nursery stock when the soil is moist and by furrow- 
ing or bedding, which conserves moisture. 

Because of the low available water capacity and the 
low natural fertility, this soil is generally not suited to 
farm crops. It is suited to pasture, but the droughtiness 
and the natural low fertility are limitations. A cover of 
pasture plants is effective in controlling soil blowing and 
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water erosion. Overgrazing or grazing when the soil is 
dry results in loss of plant cover and growth of undesir- 
able plant species. Proper stocking rates, rotation graz- 
ing, pasture renovation, and restricted use during dry 
periods help to keep the pasture and the soil in good 
condition. Clipping or mowing the pasture controls weeds 
and brush and encourages uniform regrowth and grazing. 
Topdressing with fertilizer helps to maintain a productive 
stand of forage. The response to additions of plant nutri- 
ents is limited, however, by the low available water con- 
tent during dry periods. 

This soil readily absorbs but does not adequately filter 
the effluent from septic tanks. The poor filtering capacity 
can result in the pollution of ground water. Because of 
the slope, the soil is only moderately suited to dwellings 
and local roads. The slope can be reduced by land 
shaping. Also, dwellings can be designed so that they 
conform to the natural slope of the land. The soil may 
cave if excavated. 

The land capability classification is Vis. The woodland 
ordination symbol is 3s. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. De- 
partment of Agriculture recognizes that responsible 
levels of government, as well as individuals, should en- 
courage and facilitate the wise use of our Nation’s prime 
farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime farm- 
land produces the highest yields with minimal inputs of 
energy and economic resources, and farming it results in 
the least damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
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not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil Con- 
servation Service. 

Langlade County has about 192,740 acres of prime 
farmland, but only 42 percent of this land is currently 
farmed. An additional acreage of prime farmland occurs 
as areas of Hatley and Kennan soils where the removal 
of surface stones has facilitated cultivation. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed at the end of this section. The 
nonstony areas of Hatley and Kennan soils are not in- 
cluded on the list. This list does not constitute a recom- 
mendation for a particular land use. The extent of each 
listed map unit is shown in table 4. The location is 
shown on the detailed soil maps at the back of this 
publication. The soil qualities that affect use and man- 
agement are described under the heading ‘‘Detailed Soil 
Map Units.” 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this limita- 
tion has been overcome by drainage measures. The 
need for these measures is indicated after the map unit 
name on the following list. Onsite evaluation is needed 
to determine whether or not the limitation has been over- 
come by corrective measures. 


AoA Antigo silt loam, 0 to 2 percent slopes 

AoB Antigo silt loam, 2 to 6 percent slopes 

Co Comstock silt loam (where drained) 

CyB Crystal Lake silt loam, 0 to 6 percent slopes 

FoB Freeon silt loam, 2 to 6 percent slopes 

LgA Langlade silt loam, 0 to 2 percent slopes 

LgB_ Langlade silt loam, 2 to 6 percent slopes 

MgB Magnor silt loam, 0 to 4 percent slopes (where 
drained) 

MhB Marathon loam, bedrock substratum, 2 to 6 per- 
cent slopes . 

MoB Milladore silt loam, 0 to 4 percent slopes (where 
drained) 

MyB Mylrea silt loam, 0 to 4 percent slopes (where 
drained) 

Os _ Oesterle silt loam (where drained) 

Sc Scott Lake silt loam 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils as woodland; for crops and 
pasture; as sites for buildings, sanitary facilities, high- 
ways and other transportation systems, and parks and 
other recreation facilities; and for wildlife habitat. It can 
be used to identify the suitability and limitations of each 
soil for specific land uses and to help prevent construc- 
tion failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Woodland Management and Productivity 


Most of Langlade County was forested prior to settle- 
ment. The forests were a mixture of pine, northern hard- 
woods, hemlock, lowland hardwoods, and swamp coni- 
fers. Logging, fires, and agricultural activities have al- 
tered the original forests. Currently, about 355,795 acres 
is used as forest, which is the most extensive land use in 
the county. The forested acreage includes about.39,600 
acres of wooded swamps. The rest is upland woods 
(70). 


The wooded swamps commonly have stands of 
balsam fir, black spruce, northern white-cedar, tamarack, 
red maple, aspen, paper birch, American elm, white 
spruce, and yellow birch. Some stands are mostly aspen 
or swamp conifers. Black ash, white ash, and eastern 
hemlock are in some stands. 

The upland woods in areas of fertile soils commonly 
have stands of sugar maple, American basswood, black 
cherry, white ash, yellow birch, American elm, and 
aspen. Balsam fir, paper birch, white spruce, eastern 
hemlock, northern red oak, and eastern white pine are in 
some stands. Young, even-aged stands are mostly 
aspen and birch. Red maple, aspen, and balsam fir gen- 
erally are the major components of stands on somewhat 
poorly drained soils. Stands of aspen, balsam fir, and 
paper birch are on droughty soils, on steep, north-facing 
slopes, and on fertile soils that are managed for these 
species. Red pine, jack pine, and northern pin oak pre- 
dominate on some droughty soils. 

In 1968, the composition of forest land, by stand-size 
class, was 17 percent sawtimber, 49 percent poletimber, 
33 percent seedlings and saplings, and 1 percent non- 
stocked areas (70). The sawtimber was mostly maple, 
followed by elm, aspen, spruce, balsam fir, pine, bass- 
wood, birch, oak, ash, and other species. About 45 per- 
cent of the forest land owned by the county is managed 
for the production of sawtimber. The poletimber, seed- 
lings, and saplings were mostly maple and aspen, fol- 
lowed by spruce, balsam fir, basswood, elm, birch, pine, 
ash, oak, and other species. The trend is toward more 
sawtimber and poletimber and fewer seedlings and sap- 
lings. 

Composition of the forest land by forest type in 1968 
was 5 percent pine; 20 percent spruce, fir, and other 
conifers; 4 percent oak; 7 percent elm, ash, and other 
lowland hardwoods; 30 percent maple, basswood, birch, 
and other upland hardwoods; 33 percent aspen and 
birch; and 1 percent nonstocked areas. 

Growing stock produced a volume of 3,633,900 cords 
in 1968; sawtimber, a volume of 500,221,000 board feet; 
and cull trees, a volume of 219,300 cords. The volume 
of growing stock and sawtimber has increased since 
1956, and the volume of cull trees has decreased. 

In 1968, Langlade County had about 6,290 acres of 
conifer plantations more than 5 acres in size. Most of 
these plantations are red pine, but some are eastern 
white pine, jack pine, white spruce, balsam fir, and other 
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species (fig. 13). Many were planted in the 1930’s, when 
reforestation was at its peak. About 125 acres is planted 
annually to conifers, mostly red pine. 

Management for wood crops on the soils in Langlade 
County varies according to the species in the stand and 
landowner objectives. It should favor any hardwood 
trees, especially northern red oak and pine. Harvest by 
selective cutting benefits most hardwood species but 
does not favor northern red oak and pine. Clear-cut 
areas commonly regenerate to young, even-aged stands 
consisting mostly of aspen and birch on fertile upland 
soils; to young stands consisting mostly of aspen, birch, 
and balsam fir on droughty upland soils; and to mostly 
tag alder on very poorly drained soils. Management on 
the wetter soils can favor northern white-cedar for posts 
and piles or balsam fir for pulpwood. 

Management should include controlling erosion, over- 
coming soil-related equipment limitations, improving 
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Figure 13.—Plantation of pruned balsam fir on an Antigo soil. 
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seedling survival, minimizing the windthrow of trees, con- 
trolling the growth of the vegetation that competes with 
tree regeneration, planting trees where natural regenera- 
tion is unreliable, timely harvesting, controlling damage 
by insects and diseases, removing cull trees and unde- 
sirable species, maintaining the most productive basal 
area, preventing woodland fires, and excluding livestock. 
Management of public lands for maximum timber produc- 
tion is generally tempered by considerations of wildlife 
management, including the kinds of trees that are best 
suited to habitat for wildlife. 

Soil erosion generally is a hazard on forest land if the 
slope is 15 percent or more. It can occur following site 
preparation and cutting if the soil is exposed along 
roads, skid trails, and fire lanes and on landings. Burned 
or overgrazed areas are also subject to erosion. About 
22 percent of the forest land in the county, including 
Keweenaw soils and some areas of Pence soils, is sus- 
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ceptible to erosion. Excessive soil loss can be prevented 
by logging, planting trees, and building roads on the 
contour; yarding uphill with a cable; removing water with 
water bars, out-sloping road surfaces, culverts, and drop 
structures; preventing fires; and excluding livestock from 
the woodland. 

Soil wetness can result in seedling mortality, limit the 
use of equipment, increase the extent of the vegetation 
that competes with tree regeneration, and increase the 
windthrow hazard. Wetness results from flooding, pond- 
ing, or a water table at or near the surface. The seedling 
mortality rate can be reduced by planting large, vigorous 
nursery stock on cradle knolls or prepared ridges. Where 
mechanical tree planters cannot operate because of wet- 
ness, hand planting of trees is necessary if natural tree 
regeneration is unreliable. The use of equipment on 
poorly drained and very poorly drained soils is generally 
limited to the winter, when the ground is frozen. Some- 
what poorly drained soils, especially the silty ones, are 
easily rutted by wheeled vehicles during wet periods. If 
the ruts are deep, tree roots can be damaged, soil struc- 
ture can be aitered, and lateral drainage can be restrict- 
ed. Equipment should be used only during dry periods or 
when the ground is frozen. 

Trees are shallow rooted where the water table is near 
the surface and can be blown down by strong winds. 
The invasion or growth of undesirable plants that follows 
removal of the tree canopy during a harvest can prevent 
natural regeneration of the desired native trees and 
hinder the establishment of planted trees. This plant 
competition is a problem on most of the soils in the 
county. It is more severe on the wetter soils than on 
other soils. Windthrow of trees and plant competition can 
be minimized by a harvest method that maintains most 
of the tree canopy. Plant competition can also be con- 
trolled by establishing the new forest soon after harvest- 
ing or by removing the undesirable plants with herbi- 
cides. In areas where equipment can operate, the un- 
wanted plants can be removed by machinery. Skidding 
may expose enough soil for adequate regeneration. 

Slope and stoniness can limit the use of forestry 
equipment. Slope is a problem in areas where it is 15 
percent or more. Stones on and in the Hatley, Kennan, 
and Keweenaw soils also interfere with the use of equip- 
ment. Trees should be planted by hand and yarded with 
a cable in areas where the slope or stones prohibit the 
use of equipment. Roads can be built on the contour or 
in the less sloping areas. 

Soil droughtiness can cause seedling mortality. Steep 
slopes facing south or west are especially droughty be- 
cause of high temperatures and high evaporation rates. 
Croswell, Keweenaw, Pence, Vilas, and other soils that 
formed in sandy deposits or are underlain by sandy and 
gravelly deposits are droughty. Menominee soils are 
droughty in the sandy upper part. The seedling survival 
rate during dry periods can be increased by planting 
containerized seedlings or vigorous nursery stock when 
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the soil is moist and by furrowing or bedding, which 
conserves moisture. Reinforcement planting may be 
needed on very dry sites. 

Table 5 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each suitable soil. 
Soils assigned the same ordination symbol require the 
same general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. It is based on the site index of the species listed 
first in the common trees column. The number 1 indi- 
cates very high productivity; 2, high; 3, moderately high; 
4, moderate; and 5, low. The second part of the symbol, 
a letter, indicates the major kind of soil limitation. The 
letter r indicates steep slopes; x, stoniness or rockiness; 
w, excessive water in or on the soil; f, toxic substances 
in the soil; ¢, restricted rooting depth; c, clay in the upper 
part of the soil; s, sandy texture; and 7, high content of 
coarse fragments in the soil profile. The letter a indicates 
that limitations or restrictions are insignificant. If a soil 
has more than one limitation, the priority is as follows: r, 
x, w, t, d, c, s, and f. 

In table 5, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of s/ight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil charac- 
teristics that affect the development of tree roots and 
the ability of the soil to hold trees firmly. A rating of s/ight 
indicates that few trees may be blown down by strong 
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winds; moderate, that some trees will be blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a sife index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 

Additional information about woodland management 
and productivity can be obtained from the Wisconsin 
Department of Natural Resources, the local office of the 
Soil Conservation Service, or the Cooperative Extension 
Service. 


Crops and Pasture 


James L. Enlow, conservation agronomist, Soil Conservation Service, 
heiped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under ‘Detailed Soil Map 
Units.”’ Specific information can be obtained from the 
local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

About 94,173 acres in Langlade County was used for 
crops and pasture in 1978 (75). Of this total, about 
15,334 acres was pasture, including 5,843 acres of per- 
manent pasture. An additional 11,977 acres was grazed 
woodland. In 1979, about 3,200 acres was used for corn 
harvested for grain and 4,500 acres was used for corn 
silage. Also, about 12,200 acres was used for oats, 90 
acres for barley, 200 acres for wheat, 150 acres for 
soybeans, 11,300 acres for alfalfa hay, 24,600 acres for 
other hay, 9,400 acres for potatoes, 300 acres for peas, 
and 3,400 acres for snap beans (77). In 1981, small 
acreages were used for rye, sudangrass, sunflowers, 
sweet corn, raspberries, strawberries, apples, and nurs- 
ery plants. 

A large part of the cropland is used for the production 
of alfalfa, oats, and corn to support the dairy industry. 
The hay crop is commonly a mixture of bromegrass and 
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alfalfa. In the western part of the county, however, it is 
mostly red clover because the soils are generally too wet 
to support good stands of alfalfa. Red clover also is 
grown in rotation with potatoes and oats because it can 
tolerate the acid soil conditions that are maintained for 
the potato crop. The acreage used for hay has remained 
relatively stable in recent years. The acreage cropped to 
corn has increased. The acreage used for oats has de- 
creased dramatically. The acreage used for potatoes has 
remained stable. The small acreage used for wheat, 
barley, rye, and soybeans also has remained stable. The 
acreage used for peas has decreased sharply because a 
local cannery now processes snap beans instead of 
peas. 

The soils in Langlade County vary in their suitability for 
specialty crops. Special management commonly is 
needed if specialty crops are grown. Also, the manage- 
ment is more intensive than that used for the commonly 
grown crops. Management for potato production.is an 
example. It includes not only the basic management 
techniques used for the commonly grown crops but also 
irrigation and extensive applications of herbicide, fungi- 
cide, and insecticide. Nearly level, well drained, fertile 
soils that have a high available water capacity, such as 
most of the soils in Langlade County, are especially well 
suited to potatoes, sweet corn, snap beans, peas, soy- 
beans, and sunflowers. Sandy soils and other soils in 
which tilth is good but available water capacity is low are 
suited to strawberries. Most of the well drained soils in 
the county are suited to small fruits, tree fruits, and 
nursery plants. Soils in low positions where frost is fre- 
quent and air drainage is poor are poorly suited to vege- 
tables, small fruits, and tree fruits. The organic soils in 
low positions, however, may have potential for mint, 
cranberries, and sod for lawns. 

The iatest information about growing specialty crops 
can be obtained from the local office of the Cooperative 
Extension Service. 

The soils in Langlade County have good potential for 
increased production of farm crops. If proper conserva- 
tion measures are applied, about 244,000 acres of for- 
ested land, including some prime farmland, can be con- 
verted to cropland. Some soils would be suitable as 
cropland if surface stones were removed. In the western 
part of the county, forage production can be increased if 
the wet soils are drained and used for alfalfa instead for 
forage grasses or red clover. Food production also can 
be increased considerably by applying the latest crop 
production technology to all cropland in the county. This 
soil survey can greatly facilitate the application of such 
technology. 

Management varies on the different kinds of soil in 
Langlade County. Basic management, however, is 
needed on practically all of the soils. It should include 
controlling erosion, providing an adequate drainage 
system, maintaining fertility, maintaining or improving 
tilth, liming, preparing a good seedbed, and timely har- 
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vesting. Basic management of pasture should include 
proper stocking rates; rotation grazing; pasture renova- 
tion; clipping or mowing, which removes weeds and 
brush and encourages uniform regrowth and grazing; and 
restricted use during periods when the soil can be dam- 
aged by grazing. Crop yields and the kinds of crop that 
can be grown are limited by the frost hazard, a short 
growing season, and cool temperatures. 

Water erosion is generally a hazard if the slope of the 
soil is more than 2 percent. About 64 percent of the 
acreage in Langlade County is wholly or partly suscepti- 
ble to erosion. Most of this acreage, however, currently 
has a protective cover of vegetation. Erosion is a prob- 
lem in areas where the erodible soils are used for row 
crops. 

Erosion is damaging for three reasons. First, productiv- 
ity is reduced as the surface layer is lost and part of the 
subsoil is incorporated into the plow layer. Loss of the 
surface layer is especially damaging on soils that have a 
layer in or below the subsoil that limits the depth of the 
root zone. Such a layer includes the strata of gravel in 
Antigo soils, the bedrock in Marathon soils, and the very 
compact strata in Freeon soils. Vilas and other sandy 
soils are damaged when erosion exposes infertile sand. 
Second, erosion adversely affects tilth and the infiltration 
of water. Eroded soils are generally more difficult to till 
than uneroded soils because the clay content of the 
plow layer usually increases when part of the subsoil is 
incorporated into the plow layer. Third, erosion results in 
sediment entering lakes and streams. Control of erosion 
helps to prevent this sedimentation and improves the 
quality of water for municipal use, recreation, and fish 
and other wildlife. 

Erosion-control measures provide a protective cover, 
reduce the runoff rate, increase the rate of water infiltra- 
tion, and divert runoff from critical areas. A cropping 
system that keeps a plant cover on the soil for extended 
periods can hold erosion to a level that does not reduce 
the productive capacity of the soil. Including grasses and 
legumes in the cropping sequence helps to control ero- 
sion and improves tilth. The legumes also provide nitro- 
gen for the following crop. 

Slopes are so short or irregular that contour farming or 
terracing is not practical on Amery soils, in nonstony 
areas of Kennan soils, and in some areas of Antigo, 
Freeon, and Pence soils. On these soils a cropping 
system that provides an adequate plant cover is needed 
to control erosion. 

A conservation tillage system, such as chisel planting, 
that leaves a protective amount of crop residue on the 
surface, cover crops, green manure crops, crop residue 
management, grasses and legumes in the cropping se- 
quence, regular additions of manure, and mulching in- 
crease the rate of water infiltration and reduce the runoff 
rate and the susceptibility to erosion. They are suited to 
all erodible soils in the county. Plowing in the spring 
instead of the fall also is effective in controlling erosion. 
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Fall plowing leaves the surface layer exposed to the 
erosion damage caused by spring runoff. 

Terraces and diversions reduce the length of slopes 
and direct runoff away from critical areas, thus reducing 
the amount of runoff and erosion. They are most practi- 
cal on deep, well drained soils that have long and uni- 
form slopes. Many of the soils in the county are general- 
ly not suited to terraces and diversions because of short 
slopes, irregular slopes, excessive wetness in channels, 
stoniness, or infertile sand and gravel, which would be 
exposed in the channels. Diversions help to protect low 
lying areas from the runoff from higher areas. 

Grassed waterways remove excess surface water and 
reduce the risk of erosion on erodible slopes along natu- 
ral drainageways. They are most practical on deep, well 
drained soils. They are common in the county. Some are 
tiled. Tiling reduces wetness in channels. As a result, 
farm machinery can more easily cross the channels and 
a plant cover can be more easily established. Establish- 
ing grassed waterways is difficult on many soils because 
of excessive wetness in channels, stoniness, or infertile 
sand and gravel, which would be exposed in the chan- 
nels. 

Contour farming and contour stripcropping help to con- 
trol erosion on soils that have long and uniform slopes. 
They allow for more intensive cropping of erodibie soils 
by reducing the runoff rate and the risk of erosion. If they 
are used on the wetter soils, such as Magnor, establish- 
ing a slight grade towards grassed waterways helps to 
remove excess surface water. 

Critical area planting helps to stabilize areas of highly 
erodible soils where vegetation is difficult to establish. 

Soil blowing is a hazard on soils that have a loamy 
sand, sandy loam, or muck surface layer. Most areas of 
these soils, however, currently have a protective cover of 
vegetation, including trees. Soil blowing can damage the 
soils in a short time if winds are strong and the soils are 
dry and bare of vegetation. Field borders, field wind- 
breaks, and vegetative row barriers help to prevent the 
damage to soils and crops caused by soil blowing. Con- 
servation tillage, cover crops, green manure crops, crop 
residue management, grasses and legumes in the crop- 
ping sequence, regular additions of manure, and tillage 
methods that keep the surface rough also help to control 
soil blowing. 

Information about the design of measures that control 
erosion and soil blowing on each kind of soil is con- 
tained in the Technical Guide, available at the local 
office of the Soil Conservation Service. 

Soil drainage is a problem on some of the acreage 
used for crops and pasture. Most of the wetter areas are 
not farmed. 

The poorly drained or very poorly drained soils gener- 
ally are not farmed because of excessive wetness and 
frequent frost. Cable, Cathro, Fordum, Loxley, Markey, 
Minocqua, Seelyeville, and Sherry soils are examples. 
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Most of these soils cannot be drained because suitable 
drainage outlets are not available. 

The somewhat poorly drained soils are mostly or en- 
tirely used for nonfarm purposes, primarily woodland. Au 
Gres, Comstock, Hatley, Ingalls, Magnor, Milladore, 
Myirea, and Oesterle soils are examples. A small acre- 
age of Au Gres, Comstock, Hatley, and Ingalls soils and 
a large acreage of Magnor and Oesterle soils are 
farmed. The wetness of these soils limits crop yields and 
the kind of crop that can be grown. A drainage system is 
needed to remove excess water (fig. 14). 

Small areas of wetter soils are included with the mod- 
erately well drained Croswell, Crystal Lake, Freeon, Mar- 
athon, Menominee, and Scott Lake soils in mapping. A 
drainage system is needed in some of these included 
areas to promote uniform drying. 

Surface drainage systems provide for an orderly re- 
moval of the excess surface water resulting from spring 
runoff, excessive irrigation, or heavy rains. The systems 
may consist of field ditches, land smoothing, land grad- 
ing, or a combination of the three, along with ditches to 
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carry the water to an outlet. On Comstock and Oesterle 
soils and in nearly level areas of Magnor soils, a surface 
drainage system is needed to improve the growing con- 
ditions for most crops. The sides of ditches in areas of 
the Comstock and Oesterle soils should be gentle be- 
cause the substratum of these soils is unstable. Diver- 
sions are needed on the adjoining uplands to protect 
many of the soils from the runoff from those uplands. 
The runoff or seepage from the adjoining uplands also 
can be intercepted by field ditches at the base of the 
upland slopes. Land smoothing helps to prevent the crop 
damage caused by ponding on Scott Lake soils and in 
nearly level areas of Antigo, Crystal Lake, and Langlade 
soils. 

Subsurface drainage systems remove free water from 
below the surface. The drains lower the water table and 
thus improve growing conditions for most crops. Gener- 
ally, subsurface tile drains carry the water to specific 
drainage outlets. Ditches can be used to lower the water 
table, however, especially in soils that have highly per- 
meable layers, such as Au Gres and Ingalls soils. The 


Figure 14.—Excess surface water on an Oesterle soil. 
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ditches can serve as suitable outlets for tile drains in the 
areas of Au Gres, Comstock, Ingalls, and Oesterle soils 
where a natural outlet is not available. The sides of the 
ditches in these areas should be gentle because they 
may be unstable. The tile drains should be protected by 
filters, which keep fine particles of silt and sand from 
clogging the drains. Frost action in the Comstock and 
Oesterle soils can cause displacement of the tile drains. 
Interception tile drains can reduce the wetness in the 
Ingalls soils by intercepting seepage from the adjoining 
uplands. Because stones restrict excavation, tile drains 
are not practical in Hatley soils. They are not practical in 
Magnor soils because water moves too slowly through 
the profile. 

Information about the design of drainage systems for 
each kind of soil is contained in the Technical Guide, 
available at local offices of the Soil Conservation Serv- 
ice. 

Soil fertility is naturally low in the sandy Au Gres, 
Croswell, and Vilas soils and in the organic Cathro, 
Loxley, Markey, and Seelyeville soils. Fertility also is low 
in the upper part of the sandy Ingalls and Menominee 
soils. Some of the most fertile soils in the county are the 
deep, silty soils, such as some of the Kennan soils and 
all of the Comstock, Crystal Lake, Freeon, Hatley, Lang- 
lade, Magnor, and Milladore soils, which have a high or 
very high available water capacity. 

Fertility can be improved by applying commercial fertil- 
izers. The response to additions of plant nutrients is 
limited on most of the soils, however, because of acid 
soil conditions, wetness, or both. Most of the soils have 
a low supply of potassium. Applications of nitrogen, 
phosphorus, and potassium generally are needed before 
crops, especially potatoes, can grow well. Applications of 
boron generally are needed to help in establishing a 
good stand of legumes on dairy farms. Applications of 
sulfur are beneficial on the sandy soils. 

Fertility also can be improved by measures that add 
organic matter to the soil. Examples are applying barn- 
yard manure, mulching, plowing a green manure crop 
under, and returning crop residue to the soil. 

All of the cropped soils in the county are naturally 
acid. Applications of lime are needed to raise the pH 
level sufficiently for good growth of alfalfa and other 
crops that grow best on nearly neutral soils. In areas 
used for potatoes, however, acid soil conditions are 
needed to prevent the development of potato scabs. 

On all soils additions of lime and fertilizer should be 
based on the results of soil tests, on the needs of the 
crop, and on the expected level of yields. The Coopera- 
tive Extension Service can help in determining the kinds 
and amounts of fertilizer and lime needed. 

Soil tilth is an important factor in the germination of 
seeds, the emergence of seedlings, and the infiltration of 
water into the soil. Soils with good tilth are granular and 
porous. Tilth generally is good in the soils in Langlade 
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County if the surface layer is high or very high in content 
of organic matter or is loamy sand, sandy loam, or loam. 

Most of the cropped soils in the county have a silt 
loam surface layer that has a moderate content of or- 
ganic matter. Intensive rainfall or excessive irrigation on 
these soils results in puddling and crusting of the surface 
layer. Crust formation is especially common in eroded 
areas where organic matter in the surface layer has 
been lost through erosion. The crust, which is hard when 
dry, reduces the rate of water infiltration. In most areas it 
increases the runoff rate. On nearly level soils in swales 
and furrows, it increases the extent of ponding. The crust 
also restricts the emergence of seedlings. Cover crops, 
green manure crops, crop residue management, grasses 
and legumes in the cropping sequence, regular additions 
of manure, and mulching improve soil structure and help 
to prevent crusting. 

Excessive tillage, use of heavy farm machinery, over- 
grazing, and tilling or grazing when the soil is too wet 
can result in surface compaction and thus in poor tilth. 
Excessive tillage can be avoided if a system of conser- 
vation tillage is applied. Proper stocking rates and rota- 
tion grazing can prevent overgrazing. Chisel plowing 
helps to loosen compacted soil. 

Hatley, Kennan, and Keweenaw soils cannot be tilled 
unless the stones that interfere with tillage are removed. 
Coarse gravel and cobbles in the surface layer of Antigo, 
Langlade, Oesterle, Pence, and Scott Lake soils are 
problems because they are difficult to separate from 
potatoes during harvest. 

Irrigation on some of the Antigo, Langlade, Pence, 
Scott Lake, and Vilas soils helps to maintain a sufficient 
amount of available water for specialty crops, such as 
potatoes and snap beans. About 10,000 acres was irri- 
gated in 1981, mostly by sprinkler systems. In the future 
the extent of irrigation could be increased considerably 
in Langlade County because of ample water supplies 
and large acreages of nearly level soils that are suited to 
irrigation. The water for irrigation is drawn from wells and 
ponds. The trend is toward greater use of wells. 

Strong winds can prevent a uniform application of 
water from sprinkler systems. Field windbreaks and veg- 
etative row barriers help to deflect the force of the wind 
and conserve available water. 

Information about the design of irrigation systems for 
each kind of soil is available in the local office of the Soil 
Conservation Service. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in tables 6 and 7. In any given year, yields 
may be higher or lower than those indicated in the tables 
because of variations in rainfall and other climatic fac- 
tors. The land capability classification of each map unit 
also is shown in the tables. 
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The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered (6). 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

Yields of irrigated crops are the same for all the irrigat- 
ed soils. To obtain these yields, the irrigation system 
should be adapted to the soils and to the crops grown, 
good quality irrigation water should be uniformly applied 
as needed, and tillage should be kept to a minimum. 
Also, management should be more intensive on some 
soils than on others. For example, more fertilizer is 
needed on soils that are low in fertility than on the more 
fertile soils. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 and 7 are 
grown in the survey area, but estimated yields are not 
listed because the acreage of such crops is small. The 
local office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (739). 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The criteria 
used in grouping the soils do not include major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and limita- 
tions of groups of soils for woodland and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 
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Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. _ 

Class VII! soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
¢, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, wood- 
land, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section ‘Detailed Soil Map Units” and in the yields 
tables. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
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from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service, from the Wisconsin De- 
partment of Natural Resources, or from a commercial 
nursery. 


Recreation 


Langlade County provides many opportunities for out- 
door recreation. Visitors are attracted by the scenic 
wooded landscape, the many lakes and streams, the 
large remote areas that retain a wilderness quality, and 
the many species of wildlife. Recreational facilities are 
needed to accommodate the local population and the 
seasonal influx of tourists and vacationers. 

Public ownership of recreational resources helps to 
prevent development for other uses and ensures access. 
State ownership of frontage along spring ponds, prime 
trout streams, and the Wolf River is increasing. The state 
currently owns much of the shoreline along the Wolf 
River. Entire shorelines of many lakes are publicly 
owned. Some frontage along many lakes and streams, 
including many trout streams, is in public ownership. 

Fish and other wildlife resources, described under the 
heading ‘Wildlife Habitat,” are ample and readily avail- 
able for fishing, hunting, and trapping. Preservation of 
wildlife habitat is vitally important if the county is to 
continue providing recreational opportunities. Peters 
Marsh and Ackley Wildlife Areas are intensively man- 
aged for the production of wildlife, especially waterfow! 
and sharp-tailed grouse. Public forests are managed for 
increased wildlife populations. Many trails are managed 
as grouse hunting trails. 

Woodland resources, described under the heading 
“Woodland Management and Productivity,’ are used for 
recreational activities, such as snowmobiling, hunting, 
cross-country skiing, hiking, picnicking, snowshoeing, 
and horse riding. Many paths and trails meander through 
the forests. The county has the largest network of snow- 
mobile trails in the state. Hiking is available on many 
trails, including the scenic Ice Age Trail, and on old 
logging and tote roads throughout the forests. These 
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roads and trails are also used for snowmobiling and 
cross-country skiing. Cross-country skiing is practiced on 
five major trails. Several riding stables also have trails. 
The county has many miles of marked auto tours. Wood- 
land provides the setting for two golf courses and one 
downhill ski area. 

Water resources, described under the heading ‘Water 
Supply,” are used for fishing, boating, canoeing, sailing, 
waterskiing, swimming, trapping, and waterfowl hunting. 
They also are used for skating and snowmobiling in 
winter. Some lakes, including Black Oak, Enterprise, 
Greater Bass, Upper Post, Rolling Stone, and Summit 
Lakes, are suitable for fast boating, sailing, and waterski- 
ing. The number of trips by rafts, canoes, and inner 
tubes on the Wolf River has increased greatly in recent 
years. 

Langlade County has many miles of water frontage 
along lakes and streams. Some of this frontage is devel- 
oped and used for resorts, organizational camps, camp- 
grounds, cottages, summer homes, and year-round 
homes. Access to lakes is provided on all of the camp- 
grounds in the county. Many of the county parks and 
local parks and waysides are on water frontage where 
recreational facilities, such as swimming areas, bath- 
houses, and boat ramps, are available. The parks and 
waysides include playgrounds, picnic areas, ball dia- 
monds, grills, horseshoe courts, and hiking trails. 

The soils of the survey area are rated in table 9 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 12 and ~ 
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interpretations for dwellings without basements and for 
local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
proloriged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not 
considered in rating the soils. 


Wildlife Habitat 


Langlade County has a large and varied population of 
wildlife because of the diversity provided by wetland, 
woodland, cropland, areas of open water, and remote 
areas. The large remote areas are inhabited by black 
bear, bobcat, and other wildlife characteristic of wilder- 
ness areas. 

The many lakes, streams, and spring ponds support 
many species of fish, including muskellunge, trout, north- 
ern pike, walleye, largemouth and smallmouth bass, and 
panfish, such as perch, sunfish, bluegill, crappie, and 
pumpkinseed. The county has more spring ponds than 
any other county in the state. Good fish populations are 
in the lakes and trout streams (fig. 15). 
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The areas of poorly drained and very poorly drained 
Cable, Cathro, Fordum, Loxley, Markey, Minocqua, See- 
lyeville, and Sherry soils are seasonally used for hunting 
and trapping. They are suited to habitat for wetland wild- 
life. The Loxley soils support a bog vegetation of 
mosses, leatherleaf, and a few stunted black spruce or 
tamarack trees. The other wet soils occur as an intermix- 
ture of brushy areas, freshwater marshes, meadows, and 
wooded swamps, which provide the habitat diversity 
needed by many species of wildlife. The adjacent 
streams and lakes and the small areas of open water 
included with these soils in mapping provide good habi- 
tat for waterfowl and furbearers. The wildlife habitat can 
be improved by management that favors the areas of 
open water, preserves den trees, favors production of 
herbaceous vegetation and shrubs, and provides seed- 
lings and saplings for browse. Constructing dugout 
ponds and level ditches helps to provide areas of open 
water. The wetness of the soils, however, commonly 
limits the use of machinery to periods when the soil is 
frozen. Cutbanks may cave on all of the soils, except for 
Cable and Sherry soils. Woodland management that 
favors a stand of aspen and conifers helps to provide 
both food and cover for wildlife. Grains and legumes are 
available on the adjacent uplands. Protection from fire 
helps to preserve the woodland part of the habitat. 

Wildlife habitat on many of the other soils in Langlade 
County also can be improved by increasing the supply of 
food and water and the amount of cover. Woodland trails 
can be planted to white clover. Large stands of upland 
hardwoods can be improved as wildlife habitat by logging 
methods that create brushy areas and by planting 
clumps of conifers near trails and clearings. Creating 
impoundments in drainageways improves the habitat for 
waterfowl and furbearers. Some of the management 
techniques that are needed on the wet soils also are 
needed on the upland soils. 

In the following paragraphs, the six map units de- 
scribed under the heading “General Soil Map Units” are 
grouped into four wildlife areas. The Magnor-Cable, Oes- 
terele-Minocqua-Scott Lake, and Milladore-Sherry-Mylrea 
map units have similar wildlife habitat elements and thus 
are grouped together. The habitat components of 
wooded swamps and upland woods are further de- 
scribed under the heading “Woodland Management and 
Productivity.” The value of each wildlife area depends on 
how the soils are interspersed with each other. General- 
ly, a good mixture of soils in an area results in a good 
mixture of wildlife habitat and thus in a large variety of 
wildlife species. 

Wildlife area 7 is the Kennan-Keweenaw general soil 
map unit. It is mostly on end moraines and partly on 
ground moraines and drumlins. The end moraines are 
characterized by many knolls, swells, hills, and ridges 
interspersed with many small kettles and a few lake 
basins and drainageways. Lakes, ponds, bogs, and 
swamps are in many of the kettles and basins. This area 
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Figure 15.—A trout stream in an area of a Minocqua soil. Tag alder and trees provide protective shore cover and water-cooling shade for 


trout. 
includes large remote areas and only a few streams. upland hardwoods, mainly sugar maple, and provides the 
Most of the soils are stony and well drained. essential food and cover for many species of wildlife 
This area is mostly upland woods interspersed with a only along old, brushy logging roads and on logging 
few wetlands. The wetlands are mostly wooded swamps camp clearings (fig. 16). Some of the tree stands are 
and small, isolated bogs. The bog vegetation is mainly mostly aspen and birch. Stands of fir, aspen, and birch 
mosses, leatherleaf, and a few stunted spruce and tama- on steep, north-facing slopes and small stands of hem- 


rack trees. A large part of the area supports mature lock, pine, and oak within the sugar maple stands attract 
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some species of wildlife. The best habitat is where the wet pockets, bogs, wooded swamps, or cropland. Oats, 
hardwoods are interspersed with newly logged areas, alfalfa, and corn enhance the habitat in this area. 


Figure 16.—A mauure stand, mainly of sugar maples, in an area of a Kennan soil. This area does not have the essential food and cover for 
many species of wildlife. 
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This area has species of wildlife similar to those in 
wildlife area 3. The population of most species, however, 
especially waterfowl, furbearers, snowshoe hare, and 
woodcock, is lower. Also, the population of squirrels, 
porcupines, chipmunks, woodpeckers, and woodland 
songbirds is higher. Some fishers inhabit this area. 

Wildlife area 2 is the Antigo-Pence general soil map 
unit. It is mostly on rather flat outwash plains character- 
ized by kettles, drainageways, and basins interspersed 
with hills and ridges of outwash deposits and a few 
drumlins, moraine areas, and lake plains. The area has 
many streams, lakes, and ponds. Many of the ponds are 
spring ponds. The soils are mostly well drained, but wet 
soils are in the depressional areas. 

This area is mostly upland woods that are commonly 
interspersed with wetland. The diversity and kinds of 
habitat elements are similar to those in wildlife area 3, 
but area 2 has bogs, has more extensive upland woods, 
and has more lakes and ponds. The upland woods are 
generally sugar maple or aspen and birch. The wooded 
swamps are mostly conifers and partly hardwoods. The 
major crops in the farmed areas are oats, alfalfa, corn, 
red clover, and potatoes. 

This area generally has the same kinds of wildlife as 
area 3, but it also has some fishers. It has more areas of 
open water for waterfowl and furbearers. 

Wildlife area 3 consists of the Magnor-Cable, Oesterle- 
Minocqua-Scott Lake, and Milladore-Sherry-Mylrea gen- 
eral soil map units. It encompasses a ground moraine 
and part of an outwash plain, both of which have little 
local relief and few prominent features, such as lakes or 
high hills. Generally, the area has many streams and a 
few impoundments, small dugout ponds, beaver ponds, 
and large remote areas. Most of the soils have a sea- 
sonal high water table. 

This area is mostly upland woods interspersed with 
many wetlands. The wetlands are mostly shrub swamps 
and wooded swamps, but some freshwater marshes of 
cattails and meadows of grasses and rushes are along 
the drainageways. The shrub swamps are mostly along 
drainageways. The vegetation in these swamps includes 
alder, willow, dogwood, and a few aspen. The wooded 
swamps are mostly conifers and partly hardwoods. The 
upland woods are generally a mixture of maple, aspen, 
and conifers or are mostly aspen and birch. The area 
has some farmland. Oats, red clover, and forage grasses 
enhance the habitat in this area. 

A wide variety of wildlife inhabits this area because of 
the diversity and intermixture of habitat elements and the 
many remote areas. The streams, impoundments, and 
ponds attract not only waterfowl, including wood duck, 
teal, mallard, and geese, but also furbearers, including 
muskrat, otter, mink, and beaver. The area aiso is inhab- 
ited by deer, bears, coyotes, foxes, bobcats, squirrels, 
cottontails, snowshoe hares, raccoons, porcupines, chip- 
munks, weasels, ruffed grouse, woodcocks, crows, 
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ravens, hawks, owls, woodpeckers, and a wide variety of 
songbirds. 

Wildlife area 4 is the Antigo-Langlade general soil map 
unit. It is part of a large and rather flat outwash plain that 
has little local relief, except in the drainage valleys that 
carry runoff to Spring Brook, which drains the area. The 
soils are mostly well drained, but a few wet soils are in 
the depressional areas. 

About 90 percent of the area is intensively farmed. 
Oats, alfalfa, red clover, potatoes, and corn are the 
major crops. Most of the fence rows do not provide good 
cover for wildlife. The grass and forb vegetation in the 
drainage valleys and gravel pits attracts some wildlife. 
Woodland habitat is scarce, but there are some conifer 
windbreaks and a few small woodlots consisting mostly 
of sugar maple. Wetland habitat also is scarce. Spring 
Brook and a few irrigation ponds are the only areas of 
open water. Small areas of shrub swamps, wooded 
swamps, freshwater marshes, and meadows are along 
Spring Brook. 

Few wildlife species inhabit this area. Some squirrels, 
cottontail rabbits, and chipmunks and a few woodcocks, 
ruffed grouse, and raccoons inhabit the wooded areas. 
Crows, hawks, owls, woodpeckers, starlings, doves, and 
songbirds also inhabit the wooded areas. Redwing black- 
birds, sparrows, bobolinks, and meadowlarks are 
common in the areas of grasses and legumes. A few 
muskrats and ducks use Spring Brook and the irrigation 
ponds. Geese and ducks feed on the farm crops during 
migration periods. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for vari- 
ous kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
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Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
baneberry, goldenrod, wintergreen, foxtail, and blue- 
grass. 

Hardwocd trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, avail- 
able water capacity, and wetness. Examples of these 
plants are oak, maple, cherry, hazelnut, apple, aspen, 
dogwood, birch, blackberry, and blueberry. Examples of 
fruit-producing shrubs that are suitable for planting on 
soils rated good are highbush cranberry, ninebark, and 
crabapple. 

Coniferous plants furnish browse and seeds. Soil prop- 
erties and features that affect the growth of coniferous 
trees, shrubs, and ground cover are depth of the root 
zone, available water capacity, and wetness. Examples 
of coniferous plants are pine, spruce, fir, cedar, and 
hemlock. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface ston- 
iness. Examples of wetland plants are smartweed, wild 
millet, wildrice, cordgrass, rushes, sedges, and reeds. 
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Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 7 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobolink, kilideer, meadowlark, song sparrow, 
cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include snowshoe hare, 
ruffed grouse, woodcock, bobcat, woodpeckers, squir- 
rels, coyote, raccoon, deer, and bear. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, otter, 
muskrat, mink, and beaver. 


Engineering 


Robert E. Wilson, civil engineer, Soil Conservation Service, helped 
prepare this section. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the ‘Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
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tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and lawns and landscaping. The limitations 
are considered sight if soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
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utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock or a very firm dense layer, stone content, soil tex- 
ture, and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, slope, and flooding 
affect the ease of excavation and construction. Land- 
scaping and grading that require cuts and fills of more 
than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the engineer- 
ing classification of the soil), shrink-swell potential, frost 
action potential, and depth to a high water table affect 
the traffic supporting capacity (fig. 17). 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are'based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock, and the 
available water capacity in the upper 40 inches affect 
plant growth. Flooding, wetness, slope, stoniness, and 
the amount of sand, clay, or organic matter in the sur- 
face layer affect tratficability after vegetation is estab- 
lished. 


Sanitary Facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
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Figure 17.—Road damage resulting from frost action in a Magnor soll. 


features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock, and flooding affect 


absorption of the effluent. Large stones and bedrock 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generaily, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
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ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of organ- 
ic matter. 

Excessive seepage due to rapid or very rapid perme- 
ability of the soil or a water table that is high enough to 
raise the level of sewage in the lagoon.causes a lagoon 
to function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper func- 
tioning of the lagoon because it inhibits aerobic activity. 
Slope and bedrock can cause construction problems, 
and large stones can hinder compaction of the lagoon 
floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, and soil reaction 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock or the water table to permit revegetation. The 
soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best po- 
tential for plants. Material from the surface layer should 
be stockpiled for use as the final cover. 
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Construction Materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil proper- 
ties and site features that affect the removal of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in read embankments in another place.,In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. Specifica- 
tions for each use vary widely. In table 13, only the 
probability of finding material in suitable quantity is evalu- 
ated. The suitability of the material for specific purposes 
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is not evaluated, nor are factors that affect excavation of 
the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the thick- 
ness of suitable material, and the content of rock frag- 
ments. Kinds of rock, acidity, and stratification are given 
in the soil series descriptions. Gradation of grain sizes is 
given in the table on engineering index properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaiuated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel or stones, or soils that have 
slopes of 8 to 15 percent. The soils are not so wet that 
excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 per- 
cent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The limi- 
tations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; mod- 
eraie if soil properties or site features are not favorable 
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for the indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that spe- 
cial design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive siope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders or of organic matter. A high water 
table affects the amount of usable material. It also af- 
fects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock or to 
other layers that affect the rate of water movement: 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
susceptibility to flooding; subsidence of organic layers; 
and potential frost action. Excavating and grading and 
the stability of ditchbanks are affected by depth to bed- 
rock, large stones, slope, and the hazard of cutbanks 
caving. The productivity of the soil after drainage is ad- 
versely affected by extreme acidity in the root zone. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support pliant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
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affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock affect the construction of terraces and diver- 
sions. A restricted rooting depth, a severe hazard of soil 
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blowing or water erosion, an excessively coarse texture, 
and restricted permeability adversely affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock affect the con- 
struction of grassed waterways. A hazard of soil blowing, 
low available water capacity, restricted rooting depth, 
and restricted permeability adversely affect the growth 
and maintenance of the grass after construction. 


Soil Properties 
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Robert E. Wilson, civil engineer, Soil Conservation Service, helped 
prepare this section. 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
18. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 15 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under ‘‘Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 18). “Loam,” for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
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Figure 18.—Percentages of clay, silt, and sand In the basic USDA 
soil textural classes. 


modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as PT. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
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of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range frcm 0 for the best subgrade material to 20 
or higher for the poorest. The AASHTO classification for 
soils tested, with group index numbers in parentheses, is 
given in table 18. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influerice shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
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properties. The amount and kind of clay in a soil also 
affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is ex- 
pressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, avail- 
able water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability reters to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity reters to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind ‘and 
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amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil blow- 
ing in cultivated areas. The groups indicate the suscepti- 
bility to soil blowing. Soils are grouped according to the 
following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
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slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 16, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and Water Features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
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soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

If a soil is assigned to two hydrologic groups in table 
17, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from adja- 
cent slopes. Water standing for short periods after rain- 
tall or snowmelt is not considered flooding, nor is water 
in swamps and marshes. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasiona/ that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys. that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 17 are the depth to the seasonal high 
water table; the kind of water table—that is, perched or 
apparent; and the months of the year that the water 
table commonly is high. A water table that is seasonally 
high for less than 1 month is not indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. {t is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
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the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or oxidation 
of organic material, or both, following drainage. Subsid- 
ence takes place gradually, usually over a period of 
several years. Table 17 shows the expected total subsid- 
ence, which usually is a result of drainage and oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of lower- 
ing the water table. 

Potential frost action is the \ikelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Engineering Index Test Data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series or are 
taxadjuncts to the series described in the section ‘‘Soil 
Series and Their Morphology.” The soil samples were 
tested by the Wisconsin Department of Transportation, 
Division of Highways and Transportation Facilities. 

The testing methods generally are those of the Ameri- 
can Association of State Highway and Transportation 
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Officials (AASHTO) or the American Society for Testing 
and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (74). Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. Clas- 
sification is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. Table 19 shows the classification of the 
soils in the survey area. The categories are defined in 
the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/. An example is 
Inceptisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gene- 
sis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquept (Agu, meaning water, plus 
ept, from Inceptisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haplaquepts (Hap/, meaning minimal 
horizonation, plus aquept?, the suborder of the Inceptisols 
that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that 
typifies the great group. An example is Typic Hapla- 
quepts. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is coarse-loamy, mixed, nonacid, frigid Typic 
Haplaquepts. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soi! Survey Manual (12). Many 
of the technical terms used in the descriptions are de- 
fined:in Soil Taxonomy (14). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important characteris- 
tics of the soils in the series. 

The map units of each soil series are described in the 
section ‘Detailed Soi] Map Units.” 


Amery Series 


The Amery series consists of well drained, moderately 
permeable soils that formed in loamy deposits and in the 
underlying loamy and sandy glacial drift. These soils are 
on moraines. Slope ranges from 6 to 15 percent. 

Amery soils are near Freeon soils. Freeon soils are 
moderately well drained, have more silt in the subsoil 
than the Amery soils, and are mostly on the crests of 
swells above the Amery soils. 

Typical pedon of Amery loam, 6 to 15 percent slopes, 
1,260 feet north and 450 feet west of the southeast 
corner of sec. 24, T. 32 N., R. 9 E. 
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A—0 to 3 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; moderate fine and medium 
granular structure; friable; many fine roots; about 9 
percent pebbles and 2 percent cobbles; medium 
acid; abrupt wavy boundary. 

E—3 to 4 inches; dark grayish brown (10YR 4/2) loam; 
weak medium platy structure; very friable; many fine 
roots; about 9 percent pebbles and 2 percent cob- 
bles; common faint very dark gray (10YR 3/1) 
wormcasts; medium acid; abrupt broken boundary. 

Bs1—4 to 7 inches; dark yellowish brown (10YR 3/4) 
loam; weak very fine subangular blocky structure; 
very friable; many fine roots; about 9 percent peb- 
bles and 2 percent cobbles; strongly acid; clear 
broken boundary. 

Bs2—7 to 12 inches; dark yellowish brown (10YR 4/4) 
loam; weak fine subangular blocky structure; very 
friable; many fine roots; about 9 percent pebbles 
and 2 percent cobbles; strongly acid; clear wavy 
boundary. 

E/B—12 to 18 inches; brown (10YR 5/3) loam (E), very 
pale brown (10YR 7/3) dry; weak medium platy 
structure; very friable; about 80 percent of the hori- 
zon occurring as tongues of E material extending 
into or completely surrounding isolated remnants of 
dark yellowish brown (10YR 4/4) loam (Bt); moder- 
ate fine subangular blocky structure; friable; discon- 
tinuous distinct dark brown (7.5YR 4/4) clay films on 
faces of peds; common fine roots; about 10 percent 
pebbles and 2 percent cobbles; strongly acid; clear 
wavy boundary. 

2Bti—18 to 24 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam; moderate fine and medium su- 
bangular blocky structure; friable; few fine roots; 
about 17 percent pebbles and 2 percent cobbles; 
discontinuous distinct dark brown (7.5YR 4/4) clay 
films on faces of peds; strongly acid; clear wavy 
boundary. 

2Bt2—24 to 33 inches; dark brown (7.5YR 4/4) loamy 
sand; moderate medium subangular blocky struc- 
ture; friable; tendency to part along horizontal cleav- 
age planes inherited from the parent material; few 
fine roots; about 14 percent pebbles and 2 percent 
cobbles; patchy faint dark brown (7.5YR 3/4) clay 
films on faces of peds; strongly acid; abrupt wavy 
boundary. 

2Bt3—33 to 60 inches; strong brown (7.5YR 4/6) loamy 
sand; weak medium and coarse subangular blocky 
structure; friable; tendency to part along horizontal 
cleavage planes inherited from the parent material; 
few fine roots; about 12 percent pebbles and 2 
percent cobbles; faint dark brown (7.5YR 3/4) clay 
bridging between most mineral grains; common un- 
coated sand grains, primarily on vertical faces of 
peds; few discontinuous layers of brown (7.5YR 5/4) 
sand; few discontinuous layers of reddish brown 
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(5YR 4/3 and 4/4) sandy loam less than 3 inches 
thick; strongly acid. 


The thickness of the solum ranges from 24 to 65 
inches. The content of pebbles ranges from 0 to 15 
percent in the upper part of the solum and from 5 to 35 
percent in the 2Bt horizon and in the substratum. The 
content of cobbles ranges from 0 to 3 percent in the 
upper part of the solum and from 2 to 10 percent in the 
2Bt horizon and in the substratum. The solum is very 
strongly acid to slightly acid. The substratum, if it occurs, 
is strongly acid to slightly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 4 inches thick. Some pedons 
have an Ap horizon. The E/B horizon is loam, sandy 
loam, or fine sandy loam. The 2Bt horizon is sand, loamy 
sand, sandy loam, or the gravelly analogs of these tex- 
tures. 


Antigo Series 


The Antigo series consists of well drained soils that 
formed in silty and loamy deposits and in the underlying 
sand and gravel. These soils are on outwash plains, 
kames, and eskers. Permeability is moderate in the 
upper part of the profile and rapid or very rapid in the 
lower part. Slope ranges from 0 to 15 percent. 

These soils average less clay and more fine sand or 
coarser sand in the upper part of the Bt horizon than is 
definitive for the Antigo series. This difference, however, 
does not alter the usefulness or behavior of the soils. 

Antigo soils are similar to Langlade and are near Scott 
Lake soils. Langlade soils are in positions on the 
outwash plains similar to those of the Antigo soils. Their 
solum is 40 to 60 inches thick. Scott Lake soils have 
motties in the subsoil. They are on the lower lying flats 
and in swales and drainageways below the Antigo soils. 

Typical pedon of Antigo silt loam, O to 2 percent 
slopes, 344 feet north and 1,272 feet west of the south- 
east corner of sec. 16, T. 31.N., R. 11 E. 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; very friable; many fine 
roots; about 6 percent pebbles and 2 percent cob- 
bles; slightly acid; abrupt smooth boundary. 

E—9 to 12 inches; brown (10YR 5/3) silt loam, very pale 
brown (10YR 7/3) dry; weak thin platy structure; 
very friable; common fine roots; about 2 percent 
pebbles and cobbles; slightly acid; clear wavy 
boundary. 

B/E—12 to 19 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); moderate very fine angular blocky 
structure; friable; continuous distinct dark brown 
(7.5YR 4/4) clay films on faces of peds; about 30 
percent of the horizon occurring as tongues of 
brown (10YR 5/3) silt loam (E), very pale brown 
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(10YR 7/3) dry; weak thin platy structure; very fri- 
able; common fine roots; about 1 percent pebbles 
and cobbles; very strongly acid; clear irregular 
boundary. 

Bti—19 to 28 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate fine angular blocky structure; 
friable; common fine roots; about 1 percent pebbles 
and cobbles; discontinuous distinct dark brown 
(7.5YR 4/4) clay films on faces of peds; common 
distinct pale brown (10YR 6/3) uncoated silt and 
very fine sand grains, primarily on vertical faces of 
peds; very strongly acid; abrupt wavy boundary. 

2Bt2—28 to 31 inches; dark yellowish brown (10YR 4/4) 
loam; moderate medium subangular blocky struc- 
ture; friable; common fine roots; about 11 percent 
pebbles and 2 percent cobbles; patchy distinct dark 
reddish brown (5YR 3/4) clay films on faces of peds 
and in pores; common pale brown (10YR 6/3) un- 
coated silt and sand grains, primarily on vertical 
faces of peds; very strongly acid; abrupt wavy 
boundary. 

3Bt3—31 to 33 inches; dark brown (7.5YR 4/4) gravelly 
sandy loam; weak coarse subangular blocky struc- 
ture; very friable; few fine roots; about 34 percent 
pebbles and 2 percent cobbles; faint dark reddish 
brown (5YR 3/4) clay bridging between mineral 
grains; very strongly acid; abrupt wavy boundary. 

3C—33 to 60 inches; brown (7.5YR 5/4) stratified sand 
and gravel; single grain; loose; about 16 percent 
pebbles and 2 percent cobbles; strongly acid. 


The thickness of the solum ranges from 22 to 40 
inches. The silty mantle is as much as 32 inches thick. 
The content of pebbles ranges from 0 to 5 percent in the 
silty mantle, from 0 to 15 percent in the 2Bt2 horizon, 
from 5 to 35 percent in the 3Bt3 horizon, and from 5 to 
60 percent in the 3C horizon. The content of cobbles 
ranges from 0 to 2 percent in the silty mantle and from 0 
to 5 percent in the 2Bt2, 3Bt3, and 3C horizons. The 
substratum is slightly acid to strongly acid. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. Some pedons have an A horizon. The 
3Bt3 horizon is loamy sand, gravelly loamy sand, sandy 
loam, gravelly sandy loam, sand, or gravelly sand. 


Au Gres Series 


The Au Gres series consists of somewhat poorly 
drained, rapidly permeable soils that formed in sandy 
deposits. These soils are on outwash plains. Slope 
ranges from 0 to 2 percent. 

Au Gres soils are near Croswell and Vilas soils. Cros- 
well soils are moderately well drained and are mostly on 
low flats above the Au Gres soils. Vilas soils are exces- 
sively drained and are on upland flats, hills, swells, and 
knolls above the Au Gres soils. 
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Typical pedon of Au Gres loamy sand, 1,135 feet 
north and 2,400 feet west of the southeast corner of 
sec. 7, T. 34.N., R. 12 E. 


A—0 to 2 inches; very dark gray (10YR 3/1) loamy sand, 
dark gray (10YR 4/1) dry; moderate very fine granu- 
lar structure; very friable; many fine roots; about 2 
percent pebbles; few uncoated sand grains; very 
strongly acid; abrupt wavy boundary. 

E—2 to 6 inches; dark grayish brown (10YR 4/2) and 
grayish brown (10YR 5/2) sand; few fine faint dark 
brown (10YR 4/3) and common fine prominent yel- 
iowish brown (10YR 5/6) mottles; weak medium 
platy structure; very friable; many fine roots; about 2 
percent pebbles; strongly acid; abrupt broken 
boundary. 

Bhs—6 to 7 inches; dark reddish brown (5YR 3/2) loamy 
sand; common fine distinct brown (7.5YR 4/4) mot- 
tles; weak very fine subangular blocky structure; 
very friable; many fine roots; about 2 percent peb- 
bles; very strongly acid; abrupt broken boundary. 

Bs1—7 to 12 inches; reddish brown (5YR 4/4) sand; few 
fine distinct yellowish red (5YR 5/6), few fine faint 
brown (7.5YR 5/3), and common fine prominent 
dark red (2.5YR 3/6) mottles; weak fine subangular 
blocky structure; very friable; many fine roots; trace 
of pebbles; medium acid; clear wavy boundary. 

Bs2—12 to 19 inches; brown (7.5YR 5/4) sand; few fine 
prominent dark reddish brown (2.5YR 2/4), few fine 
prominent dark red (2.5YR 3/6), common fine promi- 
nent yellowish red (5YR 5/8), and common fine faint 
brown (7.5YR 5/3) mottles; weak medium subangu- 
lar blocky structure; very friable; common fine roots; 
about 3 percent pebbles; medium acid; clear wavy 
boundary. 

BC—19 to 41 inches; brown (7.5YR 5/3) sand; common 
fine prominent dark reddish brown (2.5YR 2/4), 
common coarse prominent dark reddish brown 
(2.5YR 3/4), common coarse faint brown (7.5YR 
5/4), few coarse faint brown (10YR 5/3), and few 
medium prominent yellowish red (5YR 5/8) mottles; 
single grain; loose except for a few thin and medium 
prominent discontinuous dark reddish brown (2.5YR 
2/4 and 3/4) weakly consolidated layers (iron and 
manganese oxides) in which the content of pebbles 
is about 7 percent; few fine roots; about 2 percent 
pebbles in most parts; medium acid; gradual wavy 
boundary. 

C—41 to 60 inches; brown (10YR 5/3) sand; single 
grain; loose; about 2 percent pebbles; medium acid. 


The thickness of the solum ranges from 20 to 45 
inches. The content of pebbles ranges from 0 to 10 
percent throughout the profile. The solum is slightly acid 
to very strongly acid, and the substratum is neutral to 
medium acid. 
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The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is 1 to 5 
inches thick. Some pedons have an Ap horizon. The E, 
Bhs, and Bs horizons are sand or loamy sand. 


Cable Series 


The Cable series consists of very poorly drained soils 
that formed in silty or loamy deposits and in the underly- 
ing loamy or sandy glacial till. These soils are on mor- 
aines. Permeability is moderate or moderately slow in the 
upper part of the profile and moderately slow in the 
lower part. Slope ranges from 0 to 2 percent. 

Cable soils are similar to Minocqua and Sherry soils 
and are near Hatley and Magnor soils. Hatley soils are 
somewhat poorly drained and are on small swells and on 
knolls above the Cable soils. Magnor soils are somewhat 
poorly drained, have an argillic horizon, and are on knolls 
and swells above the Cable soils. Minocqua soils have a 
stratified sand and gravel substratum. Sherry soils have 
more clay in the subsoil than the Cable soils. 

Typical pedon of Cable muck, in an area of Minocqua, 
Cable, and Sherry mucks, 575 feet east and 1,350 feet 
south of the northwest corner of sec. 19, T. 31 N., R. 9 
E. 


Oai1—0 to 2 inches; very dark brown (10YR 2/2), broken 
face and rubbed, very dark grayish brown (10YR 
3/2), pressed, sapric material; about 30 percent 
fiber, 10 percent rubbed; massive; very friable; tend- 
ency to part along horizontal weaknesses in the 
fibers; many fine roots; primarily herbaceous fibers 
and some woody ones; about 5 percent dark brown 
(7.5YR 4/4) wood fragments; about 20 percent min- 
eral material; brown (10YR 5/3) sodium pyrophos- 
phate extract; strongly acid (pH 5.2 by Truog 
method); abrupt smooth boundary. 

Oa2—2 to 6 inches; black (N 2/0), broken face, black 
(10YR 2/1), rubbed and pressed, sapric material; 
about 20 percent fiber, 3 percent rubbed; weak fine 
granular structure; very friable; many fine roots; pri- 
marily herbaceous fibers and some woody ones; 
about 5 percent dark brown (7.5YR 4/4) wood frag- 
ments; about 40 percent mineral material; brown 
(10YR 4/3) sodium pyrophosphate extract; strongly 
acid (pH 5.3 by Troug methoa); abrupt smooth 
boundary. 

A—6 to 7 inches; very dark gray (10YR 3/1) silt loam; 
many fine faint dark brown (7.5YR 3/2) and few fine 
distinct dark reddish brown (5YR 3/3) mottles; weak 
very fine subangular blocky structure; very friable; 
many fine roots; about 2 percent pebbles and cob- 
bles; strongly acid; abrupt wavy boundary. 

Bg—7 to 11 inches; dark grayish brown (2.5Y 4/2) silt 
loam; few fine distinct dark yellowish brown (10YR 
4/4), few fine prominent yellowish red (6YR 4/6), 
and many medium faint gray (5Y 5/1) mottles; weak 
fine subangular blocky structure; friable; tendency to 
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part along horizontal cleavage planes inherited from 
the parent material; common fine roots; about 2 
percent pebbles and cobbles; few fine prominent 
dark reddish brown (5YR 2/2) concretions and 
stains (iron and manganese oxides); strongly acid; 
clear wavy boundary. 

Btg1—11 to 16 inches; grayish brown (2.5Y 5/2) silt 
loam; common fine prominent yellowish red (5YR 
4/6), common medium faint gray (5Y 6/1), and 
many medium faint brown (10YR 5/3) motiles; weak 
very fine subangular blocky structure; friable; tend- 
ency to part along horizontal cleavage planes inher- 
ited from the parent material; few fine roots; about 3 
percent pebbles and cobbles; discontinuous distinct 
gray (10YR 5/1) clay films in pores; common fine 
prominent dark reddish brown (5YR 2/2) concre- 
tions and stains (iron and manganese oxides); 
strongly acid; clear wavy boundary. 

2Btg2—16 to 21 inches; grayish brown (10YR 5/2) loam; 
common fine faint brown (7.5YR 5/2), common fine 
prominent yellowish red (5YR 5/8), and many 
medium prominent yellowish red (5YR 4/6) mottles; 
weak medium prismatic structure parting to weak 
medium subangular blocky; friable; few fine roots; 
about 5 percent pebbles and 3 percent cobbles; 
patchy faint very dark gray (10YR 3/1) and dark 
gray (10YR 4/1) clay films on faces of peds, discon- 
tinuous in pores; common fine prominent dark red- 
dish brown (5YR 2/2) concretions and stains (iron 
and manganese oxides); strongly acid; abrupt wavy 
boundary. 

2Btg3—21 to 28 inches; brown (7.5YR 5/2) sandy loam; 
common fine faint grayish brown (10YR 5/2), 
commen fine prominent yellowish red (5YR 5/8), 
and many medium distinct reddish brown (5YR 4/4) 
mottles; weak coarse prismatic structure; friable; 
tendency to part along horizontal cleavage planes 
inherited from the parent material; few fine roots; 
about 10 percent pebbles and 4 percent cobbles; 
patchy distinct very dark gray (10YR 3/1) and dark 
gray (10YR 4/1) clay films on faces of peds, contin- 
uous in pores; few fine prominent black (SYR 2/1) 
concretions and stains (iron and manganese 
oxides); strongly acid; clear wavy boundary. 

2Bt—28 to 38 inches; reddish brown (5YR 4/4) sandy 
loam; common fine distinct red (2.5YR 4/6), many 
medium distinct brown (7.5YR 5/2), and many 
medium prominent yellowish red (5YR 5/8) mottles; 
weak coarse prismatic structure; friable; tendency to 
part along horizontal cleavage planes inherited from 
the parent material; few fine roots; about 10 percent 
pebbles and 4 percent cobbles; patchy distirict dark 
brown (7.5YR 4/2) and prominent very dark gray 
(10YR 3/1) clay films on faces of peds, discontinu- 
ous in pores; few fine prominent black (N 2/0) con- 
cretions and stains (iron and manganese oxides); 
strongly acid; gradual wavy boundary. 
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2C—38 to 60 inches; reddish brown (5YR 5/4) sandy 
loam; common fine distinct yellowish red (5YR 4/6 
and 5/6) and brown (7.5YR 5/2) mottles; massive; 
firm and very compact; about 10 percent pebbles 
and 4 percent cobbles; few fine prominent black (N 
2/0) concretions and stains (iron and manganese 
oxides); medium acid. 


The thickness of the solum ranges from 20 to 40 
inches. The silty mantle is as much as 30 inches thick. 
The content of pebbles ranges from 0 to 15 percent in 
the upper part of the solum and from 5 to 25 percent in 
the lower part and in the substratum. The content of 
cobbles is as much as 15 percent throughout the profile. 
The solum is very strongly acid to neutral, and the sub- 
stratum is medium acid to mildly alkaline. 

The sapric material has hue of 5YR, 7.5YR, or 10YR 
or is neutral in hue. It has value of 2 or 3 and chroma of 
0 to 2. It is 2 to 6 inches thick. The A, Bg, Btg1, and 
2Btg horizons are sandy loam, loam, or silt loam. The 
2Bt and 2C horizons are loamy sand, gravelly loamy 
sand, sandy loam, or gravelly sandy loam. 


Cathro Series 


The Cathro series consists of very poorly drained soils 
that formed in organic material over silty or loamy depos- 
its. These soils are on outwash plains, in glacial lake 
basins, and on moraines. Perrneability is moderately 
rapid in the organic material and moderate or moderately 
slow in the mineral deposits. Slope ranges from 0 to 2 
percent. 

Cathro soils are similar to Loxley, Markey, and Seelye- 
ville soils. Loxley and Seelyeville soils have organic 
layers more than 51 inches thick. Also, Loxley soils are 
more acid than the Cathro soils. Markey soils are under- 
lain by sandy deposits. 

Typical pedon of Cathro muck, in an area of Seelye- 
ville, Cathro, and Markey mucks, 2,500 feet west and 
1,315 feet south of the northeast corner of sec. 18, T. 32 
N., R. 117 E. 


Oa1—0 to 12 inches; black (N 2/0), broken face and 
rubbed, dark reddish brown (5YR 2/2), pressed, 
sapric material; about 30 percent fiber, 10 percent 
rubbed; weak medium subangular blocky structure; 
very friable; many fine roots; primarily herbaceous 
fibers and some woody ones; about 10 percent dark 
brown (7.5YR 4/4) wood fragments; about 15 per- 
cent mineral material; brown (10YR 5/3) sodium pyr- 
ophosphate extract; neutral (pH 6.7 by Truog 
method); clear smooth boundary. 

Oa2—12 to 23 inches; black (SYR 2/1), broken face and 
rubbed, dark reddish brown (5YR 2/2), pressed, 
sapric material; about 35 percent fiber, 10 percent 
rubbed; mostly massive but tends to part along a 
few horizontal weaknesses in the fibers; very friable; 
primarily herbaceous fibers and some woody ones; 
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about 10 percent dark brown (7.5YR 4/4) wood 
fragments; about 15 percent mineral material; pale 
brown (10YR 6/3) sodium pyrophosphate extract; 
slightly acid (pH 6.4 by Truog method); clear smooth 
boundary. 

Oa3—23 to 35 inches; dark reddish brown (5YR 3/2), 
broken face, dark reddish brown (5YR 2/2), rubbed, 
dark brown (7.5YR 3/2), pressed, sapric material; 
about 35 percent fiber, 10 percent rubbed; mostly 
massive but tends to part along a few horizontal 
weaknesses in the fibers; very friable; primarily her- 
baceous fibers and some woody ones; about 15 
percent dark brown (7.5YR 4/4) wood fragments; 
about 20 percent mineral material; pale brown 
(10YR 6/3) sodium pyrophosphate extract; slightly 
acid (pH 6.4 by Truog method); clear smooth bound- 
ary. 

Oa4—35 to 40 inches; black (5YR 2/1), broken face and 
rubbed, dark reddish brown (5YR 2/2), pressed, 
sapric material; about 20 percent fiber, 5 percent 
rubbed; massive; very friable; primarily herbaceous 
fibers; about 25 percent mineral material; dark 
brown (10YR 3/3) sodium pyrophosphate extract; 
neutral (pH 6.7 by Truog method); abrupt smooth 
boundary. 

Cg—40 to 60 inches; gray (6Y 5/1) silt loam; many fine 
prominent olive brown (2.5Y 4/4) mottles; massive; 
friable; neutral. 


The organic material is 16 to 51 inches thick. Many 
pedons have a surface cover of sphagnum moss as 
much as 4 inches thick. The content of wood fragments 
in the organic material is as much as 30 percent. The 
content of mineral ash also is as much as 30 percent. 
The organic material is medium acid to mildly alkaline. 

The sapric material has hue of 5YR, 7.5YR, or 10YR 
or is neutral in hue. It has value of 2 or 3 and chroma of 
0 to 3. Some pedons have a few thin layers of hemic 
material within the sapric material. The Cg horizon is 
loam, silt loam, or stratified silt loam and very fine sand. 
It is Hheutral or mildly alkaline. 


Comstock Series 


The Comstock series consists of somewhat poorly 
drained soils that formed in silty water-laid deposits. 
These soils are in glacial lake basins. Permeability is 
moderate in the upper part of the profile and moderately 
slow in the lower part. Slope ranges from 0 to 2 percent. 

Comstock soils are near the moderately well drained 
Crystal Lake soils, which are on the higher parts of the 
glacial lake basins. 

Typical pedon of Comstock silt loam, 390 feet west 
and 1,290 feet north of the southeast corner of sec. 16, 
T. 32.N., R. 12 E. 
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A—O0 to 3 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate fine granular struc- 
ture; friable; many fine roots; strongly acid; abrupt 
smooth boundary. 

E—3 to 4 inches; grayish brown (10YR 5/2) silt loam, 
light gray (10YR 7/2) dry; moderate medium platy 
structure; very friable; many fine roots; few very dark 
gray (10YR 3/1) wormcasts; medium acid; abrupt 
broken boundary. 

Bs—4 to 7 inches; dark brown (7.5YR 4/4) silt loam; 
weak medium subangular blocky structure; very fri- 
able; many fine roots; medium acid; abrupt broken 
boundary. 

E’—7 to 13 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; few fine faint light 
brownish gray (10YR 6/2), common fine prominent 
strong brown (7.5YR 5/6), and few fine prominent 
yellowish red (SYR 4/6) mottles; weak medium platy 
‘structure; very friable; a few vertical cleavage planes 
through the platy structure; common fine roots; few 
fine dark reddish brown (5YR 2/2) concretions (iron 

“and manganese oxides) in the lower 4 inches; 
medium acid; clear wavy boundary. 

B/E—13 to 25 inches; dark brown (10YR 4/3) silt loam 
(Bt); many coarse distinct light brownish gray (10YR 
6/2), common medium prominent strong brown 
(7.5YR 5/6), and common fine prominent yellowish 
red (5YR 4/6) mottles; moderate fine subangular 
blocky structure; friable; discontinuous prominent 
dark reddish brown (5YR 3/4) clay films on faces of 
peds; about 40 percent of the horizon occurring as 
tongues of brown (10YR 5/3) silt loam (E), very pale 
brown (10YR 7/3) dry; weak medium platy structure; 
very friable; a few vertical cleavage planes through 
the platy structure; common fine roots; few fine dark 
reddish brown (5YR 2/2) concretions (iron and man- 
ganese oxides) in the upper 5 inches; very strongly 
acid; clear wavy boundary. 

Bti—25 to 31 inches; dark brown (10YR 4/3) silt loam; 
common coarse faint grayish brown (10YR 5/2), 
many medium prominent strong brown (7.5YR 5/6), 
and common fine prominent yellowish red (5YR 4/6) 
mottles; weak coarse prismatic structure parting to 
moderate fine subangular blocky; friable; tends to 
part along horizontal cleavage planes inherited from 
the parent material; few fine roots; discontinuous 
prominent dark reddish brown (5YR 3/4) clay films 
on faces of peds; faces of prisms are 95 percent 
grayish brown (10YR 5/2); strongly acid; clear 
smooth boundary. 

Bt2—31 to 38 inches; dark brown (10YR 4/3) silt loam 
that has a few thin strata of very fine sandy loam; 
few fine prominent yellowish red (SYR 4/6), 
common fine prominent strong brown (7.5YR 5/6), 
and common fine faint grayish brown (10YR 5/2) 
mottles; weak very coarse prismatic structure parting 
to moderate medium subangular blocky; friable; 
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tends to part along horizontal cleavage planes inher- 
ited from the parent material; few fine roots; patchy 
prominent dark reddish brown (5YR 3/4) clay films 
on faces of peds, continuous in pores; medium acid; 
gradual smooth boundary. 

BC—38 to 57 inches; dark brown (10YR 4/3) silt loam 
that has a few thin strata of very fine sandy loam; 
common fine faint grayish brown (10YR 5/2), 
common fine prominent strong brown (7.5YR 5/6), 
and few fine prominent yellowish red (SYR 4/6) mot- 
tles; weak very coarse prismatic structure; very fri- 
able; tends to part along horizontal cleavage planes 
inherited from the parent material; dark reddish 
brown (5YR 3/4) clay films on faces of peds; 
medium acid; abrupt smooth boundary. 

C—57 to 60 inches; yellowish brown (10YR 5/4) silt 
loam that has a few thin strata of very fine sandy 
loam; common fine distinct yellowish red (5YR 4/6) 
and many medium distinct strong brown (7.5YR 5/6) 
and light brownish gray (2.5Y 6/2) mottles; massive; 
very friable; tends to part along horizontal cleavage 
planes inherited from the parent material; medium 
acid. 


The solum ranges from 30 to 60 inches in thickness. It 
is slightly acid to very strongly acid. The substratum is 
neutral to strongly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The Bt2, BC, and C horizons are 
dominantly silt loam, but they have thin strata of silt, 
loam, fine or very fine sandy loam, fine or very fine sand, 
loamy fine sand, or loamy very fine sand. 


Croswell Series 


The Croswell series consists of moderately well 
drained, rapidly permeable soils that formed in sandy 
deposits. These soils are on outwash plains. Slope 
ranges from 0 to 2 percent. 

Croswell soils are near Au Gres and Vilas soils. Au 
Gres soils are somewhat poorly drained and are on the 
lower lying flats and in swales and drainageways below 
the Croswell soils. Vilas soils are excessively drained 
and are on upland flats, hills, knolls, swells, and ridges 
above the Croswell soils. 

Typical pedon of Croswell loamy sand, 2,400 feet west 
and 2,590 feet north of the southeast corner of sec. 13, 
T. 34.N.,R. 11. 


A—O to 2 inches; black (N 2/0) loamy sand, black (10YR 
2/1) dry; weak fine granular structure; very friable; 
many fine roots; about 2 percent pebbles; common 
uncoated sand grains; few charcoal fragments; very 
Strongly acid; abrupt smooth boundary. 

E—2 to 4 inches; brown (7:5YR 4/2) sand; weak fine 
subangular blocky structure; very friable; many fine 
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roots; about 4 percent pebbles; few black (10YR 
2/1) wormcasts; strongly acid; abrupt wavy bounda- 


ry. 

Bs1—4 to 9 inches; dark reddish brown (5YR 3/4) loamy 
sand; weak medium subangular blocky structure; 
very friable; many fine roots; about 4 percent peb- 
bles; strongly acid; clear wavy boundary. 

Bs2—9 to 15 inches; reddish brown (5YR 4/4) sand; 
weak medium subangular blocky structure; very fri- 
able; many fine roots; about 4 percent pebbles; 
medium acid; clear wavy boundary. 

Bs3—15 to 24 inches; dark brown (7.5YR 4/4) sand; few 
fine distinct yellowish red (5YR 4/6) mottles; weak 
coarse subangular blocky structure; very friable; 
common fine roots; about 4 percent pebbles; 
medium acid; clear wavy boundary. 

BC—24 to 45 inches; brown (7.5YR 5/4) sand; common 
fine distinct red (2.5YR 4/6), many medium faint 
reddish brown (5YR 4/4), and many coarse promi- 
nent yellowish red (5YR 5/8) mottles; single grain; 
loose; few fine roots; about 3 percent pebbles; 
slightly acid; gradual wavy boundary. 

C—45 to 60 inches; yellowish brown (10YR 5/4) sand; 
few medium prominent strong brown (7.5YR 5/8) 
mottles; single grain; loose; few fine roots; about 2 
percent pebbles; slightly acid. 


The thickness of the solum ranges from 24 to 45 
inches. The content of pebbles ranges from 0 to 10 
percent throughout the profile. The substratum is 
medium acid to neutral. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is 1 to 4 
inches thick. Some pedons have an Ap horizon. The E 
and Bs horizons are sand or loamy sand. 


Crystal Lake Series 


The Crystal Lake series consists of moderately well 
drained soils that formed in silty water-laid deposits. 
These soils are in glacial lake basins. Permeability is 
moderate in the upper part of the profile and moderately 
slow in the lower part. Slope ranges from 0 to 6 percent. 

Crystal Lake soils are near the somewhat poorly 
drained Comstock soils, which are on the lower parts of 
the glacial lake basins. 

Typical pedon of Crystal Lake silt loam, 0 to 6 percent 
slopes, 1,020 feet east and 1,940 feet south of the 
northwest corner of sec. 23, T. 32 N., R. 12 E. 


A—0 to 4 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; very friable; many fine roots; slightly acid; 
abrupt smooth boundary. 

E—4 to 8 inches; brown (10YR 5/3) silt loam, very pale 
brown (10YR 7/3) dry; weak medium platy structure; 
very friable; common fine roots; common black 
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(10YR 2/1) wormcasts; medium acid; clear irregular 
boundary. 

E/B—8 to 16 inches; brown (10YR 5/3) silt loam (E), 
very pale brown (10YR 7/3) dry; weak medium platy 
structure; very friable; about 80 percent of the hori- 
zon occurring as tongues of E material extending 
into or completely surrounding isolated remnants of 
dark yellowish brown (10YR 4/4) silt foam (Bt); mod- 
erate fine subangular blocky structure; friable; 
patchy prominent dark reddish brown (SYR 3/4) clay 
films on faces of peds; common fine roots; medium 
acid; clear wavy boundary. 

B/E—16 to 26 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); moderate fine subangular blocky struc- 
ture; friable; discontinuous prominent dark reddish 
brown (5YR 3/4) clay films on faces of peds; about 
40 percent of the horizon occurring as tongues of 
brown (10YR 5/3) silt loam (E), very pale brown 
(10YR 7/3) dry; few fine prominent strong brown 
(7.5YR 5/6) mottles; weak medium platy structure; 
very friable; common fine roots; medium acid; clear 
wavy boundary. 

Bt1—26 to 38 inches; dark brown (10YR 4/3) silt loam; 
common fine prominent strong brown (7.5YR 5/6) 
mottles; moderate fine subangular blocky structure; 
friable; tends to part along horizontal cleavage 
planes inherited from the parent material; common 
fine roots; discontinuous prominent dark reddish 
brown (5YR 3/4) clay films on faces of peds; 
common distinct pale brown (10YR 6/3) uncoated 
silt and sand grains, primarily on vertical faces of 
peds; strongly acid; gradual wavy boundary. 

Bt2—38 to 49 inches; dark brown (10YR 4/3) silt loam 
that has a few strata of dark brown (7.5YR 4/4) very 
fine sandy loam 1 to 2 millimeters thick; common 
medium faint grayish brown (10YR 5/2), common 
medium prominent strong brown (7.5YR 5/6), and 
few fine prominent dark red (2.5YR 3/6) mottles; 
moderate medium subangular blocky structure; very 
friable; tends to part along horizontal cleavage 
planes inherited from the parent material; few fine 
roots; patchy prominent dark reddish brown (5YR 
3/3) clay films on faces of peds, continuous in 
pores; few fine dark reddish brown (5YR 2/2) con- 
cretions (iron and manganese oxides); strongly acid; 
gradual wavy boundary. 

C—49 to 60 inches; dark brown (10YR 4/3) silt loam 
that has a few strata of dark brown (7.5YR 4/4) very 
fine sand 1 to 10 millimeters thick; common medium 
faint grayish brown (10YR 5/2), common fine promi- 
nent strong brown (7.5YR 5/6), and few fine promi- 
nent dark red (2.5YR 3/6) mottles; massive; very 
friable; tends to part along horizontal cleavage 
planes inherited from the parent material; medium 
acid. 
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The solum ranges from 30 to 60 inches in thickness. It 
is slightly acid to very strongly acid. The substratum is 
neutral to strongly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The Bt2 and C horizons are domi- 
nantly silt loam but have thin strata of silt, loam, fine or 
very fine sandy loam, fine or very fine sand, loamy fine 
sand, or loamy very fine sand. 


Fordum Series 


The Fordum series consists of poorly drained or very 
poorly drained soils that formed in loamy alluvial depos- 
its over sand and gravel. These soils are on flood plains. 
Permeability is moderate or moderately rapid in the 
upper part of the profile and rapid or very rapid in the 
lower part. Slope ranges from 0 to 2 percent. 

Fordum soils are near Markey and Minocqua soils. 
The nearby soils are in positions on the landscape simi- 
lar to those of the Fordum soils. Markey soils formed in 
organic material 16 to 51 inches deep over sandy depos- 
its. Minocqua soils have a cambic horizon. 

Typical pedon of Fordum mucky silt loam, 1,600 feet 
east and 1,740 feet north of the southwest corner of 
sec. 34, T. 31.N., AR. 10 E. 


A1—O to 2 inches; very dark grayish brown (10YR 3/2) 
mucky silt loam, grayish brown (10YR 5/2) dry; few 
fine distinct dark brown (7.5YR 4/4) and many fine 
faint dark grayish brown (10YR 4/2) mottles; weak 
fine granular structure; very friable; many fine roots; 
few thin discontinuous layers of black (N 2/0) sapric 
material; medium acid; abrupt smooth boundary. 

A2-—2 to 6 inches; very dark grayish brown (10YR 3/2) 
mucky silt loam, grayish brown (10YR 5/2) dry; 
many fine distinct dark reddish brown (5YR 3/4 and 
2/2) and prominent yellowish red (SYR 4/6) mottles; 
weak fine granular structure; very friable; common 
fine roots; few thin discontinuous layers of black (N 
2/0) sapric material; many black (5YR 2/1) concre- 
tions (iron and manganese oxides) 1 to 5 millimeters 
in diameter; few hollow, tubular dark reddish brown 
(5YR 3/3) concretions (iron and manganese oxides), 
1 to 10 millimeters in diameter, adjacent to pores in 
the lower inch; few black (5YR 2/1) strongly ce- 
mented discontinuous layers 1 to 2 millimeters thick; 
medium acid; abrupt smooth boundary. 

C1i—6 to 9 inches; very dark grayish brown (2.5Y 3/2) 
mucky loam that has a few thin discontinuous layers 
of pale brown (10YR 6/3) fine sand and very fine 
sand; few fine prominent dark reddish brown (5YR 
3/4) and many medium faint very dark gray (5Y 3/1) 
mottles; massive; very friable; tends to part along 
horizontal cleavage planes inherited from the parent 
material; few fine roots; few thin discontinuous 
layers of black (N 2/0) sapric material; few black 
(5YR 2/1) and dusky red (2.5YR 3/2) concretions 
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(iron and manganese oxides) 1 to 3 millimeters in 
diameter; few hollow, tubular dark reddish brown 
(5YR 3/3) concretions (iron and manganese oxides), 
1 to 5 millimeters in diameter, adjacent to pores; 
slightly acid; clear smooth boundary. 

C2—9 to 19 inches; very dark grayish brown (2.5Y 3/2) 
mucky silt loam that has a few thin strata of pale 
brown (10YR 6/3) fine sand; few fine distinct dark 
greenish gray (5GY 4/1) mottles adjacent to pores 
and many medium faint very dark gray (5Y 3/1) 
mottles; massive; very friable; tends to part along 
horizontal cleavage planes inherited from the parent 
material; few fine roots; about 1 percent fine peb- 
bles; few thin discontinuous layers of black (N 2/0) 
sapric material; medium acid; gradual smooth 
boundary. 

C3—19 to 30 inches; black (5Y 2/2) mucky silt loam that 
has a few thin strata of dark olive gray (5Y 3/2) very 
fine sandy loam and grayish brown (10YR 5/2) fine 
sand; massive; very friable; tends to part along hori- 
zontal cleavage planes inherited from the parent 
material; about 1 percent fine pebbles; few thin dis- 
continuous layers of black (N 2/0) sapric material; 
medium acid; abrupt smooth boundary. 

C4—30 to 60 inches; grayish brown (10YR 5/2) stratified 
sand and gravel; single grain; loose; about 30 per- 
cent pebbles and 2 percent cobbles; medium acid. 


The depth to the C4 horizon ranges from 24 to 40 
inches. The content of pebbles ranges from 0 to 10 
percent in the A, C1, C2, and C3 horizons and from 5 to 
60 percent in the C4 horizon. The content of. cobbles 
ranges from 0 to 5 percent in the C4 horizon. The A, C1, 
C2, and C3 horizons are very strongly acid to neutral, 
and the C4 horizon is medium acid to mildly alkaline. 

The A horizon has hue of 10YR or 2.5Y or is neutral in 
hue. It has value of 2’or 3 and chroma of 0 to 3. The A, 
C1, C2, and C3 horizons vary in texture and thickness 
but commonly consist of loamy deposits intermixed with 
thin layers of sandy deposits and muck. 


Freeon Series 


The Freeon series consists of moderately well drained 
soils that formed in silty deposits and in the underlying 
loamy glacial till. These soils are on moraines. Perme- 
ability is moderate or moderately slow in the upper part 
of the profile and moderately slow in the lower part. 
Slope ranges from 2 to 6 percent. 

Freeon soils are near Amery and Magnor soils. Amery 
soils are well drained, have less silt in the subsoil than 
the Freeon soils, and are mostly on the sides of swells 
and hills below the Freeon soils. Magnor soils are some- 
what poorly drained and are mostly on the sides of 
swells below the Freeon soils. 
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Typical pedon of Freeon silt loam, 2 to 6 percent 
slopes, 1,130 feet east and 1,450 feet north of the 
southwest corner of sec. 26, T. 32 N., R. 9 E. 


A—0 to 2 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate fine granular struc- 
ture; friable; many fine roots; about 2 percent peb- 
bles and 4 percent cobbles; medium acid; abrupt 
wavy boundary. 

E—2 to 4 inches; brown (7.5YR 5/2) silt loam; weak thin 
platy structure; very friable; many fine roots; about 2 
percent pebbles and 4 percent cobbles; few distinct 
very dark gray (10YR 3/1) wormcasts; strongly acid; 
abrupt wavy boundary. 

Bs1—4 to 6 inches; dark reddish brown (5YR 3/4) silt 
loam; weak very fine subangular blocky structure; 
very friable; many fine roots; about 2 percent peb- 
bles and 4 percent cobbles; strongly acid; abrupt 
wavy boundary. 

Bs2—6 to 13 inches; dark brown (7.5YR 4/4) silt loam; 
weak fine subangular blocky structure; very friable; 
many fine roots; about 2 percent pebbles and 4 
percent cobbles; strongly acid; clear wavy boundary. 

B/E—13 to 20 inches; dark brown (10YR 4/3) silt loam 
(Bt); moderate very fine subangular blocky structure; 
friable; patchy distinct dark brown (7.5YR 3/4) clay 
films on faces of peds; about 40 percent of the 
horizon occurring as tongues of brown (10YR 5/8) 
silt loam (E), very pale brown (10YR 7/3) dry; weak 
medium platy structure; very friable; common fine 
roots; about 2 percent pebbles and 4 percent cob- 
bles; strongly acid; clear wavy boundary. 

2Bt1—20 to 24 inches; dark yellowish brown (10YR 4/4) 
loam; few medium distinct strong brown (7.5YR 5/6) 
mottles; weak medium prismatic structure parting to 
moderate fine subangular blocky; friable; common 
fine roots; about 5 percent pebbles and 4 percent 
cobbles; patchy distinct dark brown (7.5YR 3/4) clay 
films on faces of peds; many faint brown (10YR 5/3) 
uncoated sand grains, primarily on vertical faces of 
peds; very strongly acid; clear wavy boundary. 

2Bt2—24 to 28 inches; dark brown (7.5YR 4/4) sandy 
loam; common medium distinct yellowish red (5YR 
5/6) mottles; weak medium prismatic structure part- 
ing to weak medium subangular blocky; friable; 
common fine roots; about 10 percent pebbles and 4 
percent cobbles; patchy distinct dark reddish brown 
(5YR 3/4) clay films on faces of peds and clay 
bridging between most mineral grains; many distinct 
brown (10YR 5/3) uncoated sand grains, primarily 
on vertical faces of peds; very strongly acid; clear 
wavy boundary. 

2Bt3—28 to 40 inches; reddish brown (5YR 4/3) sandy 
loam; few medium faint brown (7.5YR 5/3), few fine 
prominent dark red (2.5YR 3/6), and few medium 
prominent yellowish red (5YR 5/6) mottles; weak 
coarse prismatic structure; friable; tends to part 
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along horizontal cleavage planes inherited from the 
parent material; few fine roots; about 10 percent 
pebbles and 4 percent cobbles; patchy faint dark 
reddish brown (5YR 3/4) clay films on faces of peds 
and clay bridging between most mineral grains; 
common distinct brown (7.5YR 5/3) uncoated sand 
grains, primarily on vertical faces of peds; strongly 
acid; gradual wavy boundary. 

2C—40 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; few medium distinct yellowish red (5YR 4/6) 
and reddish gray (5YR 5/2) mottles; massive; firm 
and very compact; few fine roots; about 10 percent 
pebbles and 4 percent cobbles; medium acid. 


The thickness of the solum ranges from 30 to 50 
inches. The silty mantle is 15 to 30 inches thick. The 
content of pebbles ranges from 0 to 5 in the silty mantle 
and from 5 to 15 percent in the 2Bt and 2C horizons. 
The content of cobbles is 0 to 2 percent in the silty 
mantle and 2 to 10 percent in the 2Bt and 2C horizons. 
The solum is very strongly acid to slightly acid, and the 
substratum is strongly acid to slightly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. 


Hatley Series 


The Hatley series consists of somewhat poorly drained 
soils that formed in silty deposits and in the underlying 
loamy or sandy glacial till. These soils are on moraines 
and drumlins. Permeability is moderate in the upper part 
of the profile and moderate or moderately rapid in the 
lower part. Slope ranges from 2 to 6 percent. 

Hatley soils are similar to the Magnor, Mylrea, and 
Oesterle soils, which are not stony. Magnor soils have a 
firm and very compact substratum. Mylrea soils have a 
cambic horizon and a substratum of granite residuum. 
Oesterle soils have a sand and gravel substratum and a 
solum that is thinner than that of the Hatley soils. 

Typical pedon of Hatley silt loam, 2 to 6 percent 
slopes, stony, 1,450 feet north and 925 feet west of the 
southeast corner of sec. 7, T. 33 N., R. 11 E. 


A—0 to 5 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; friable; many fine roots; about 2 percent peb- 

‘bles and 5 percent cobbles; strongly acid; abrupt 
wavy boundary. 

E—5 to 10 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; few fine prominent dark yel- 
lowish brown (10YR 4/6) mottles; weak thin platy 
structure; very friable; common fine roots; about 2 
percent pebbles and 5 percent cobbles; strongly 
acid; clear wavy boundary. 

E/B—10 to 22 inches; brown (10YR 5/3) silt loam (E), 
very pale brown (10YR 7/3) dry; many fine distinct 
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strong brown (7.5YR 5/6) mottles; weak medium 
platy structure; very friable; about 80 percent of the 
horizon occurring as tongues of E material extending 
into or completely surrounding isolated remnants of 
dark yellowish brown (10YR 4/4) silt loam (Bt); 
common fine distinct grayish brown (10YR 5/2) and 
many fine distinct yellowish red (5YR 4/6) mottles; 
weak fine subangular blocky structure; friable; dis- 
continuous distinct dark brown (7.5YR 4/4) clay 
films on faces of peds; common fine roots; about 2 
percent pebbles and 5 percent cobbles; strongly 
acid; clear wavy boundary. 

2B/E—22 to 36 inches; dark yellowish brown (10YR 
4/4) loam (2Bt); common fine distinct yellowish red 
(5YR 4/6) and common medium distinct grayish 
brown (10YR 5/2) mottles; moderate fine subangu- 
lar blocky structure; friable; discontinuous distinct 
dark brown (7.5YR 3/4) clay films on faces of peds; 
about 30 percent of the horizon occurring as 
tongues of brown (10YR 5/3) loam (2E), very pale 
brown (10YR 7/3) dry; common fine distinct strong 
brown (7.5YR 5/6) mottles; weak medium platy 
structure; very friable; few fine roots; about 5 per- 
cent pebbles and 5 percent cobbles; strongly acid; 
clear wavy boundary. 

2Bt1—36 to 48 inches; dark brown (7.5YR 4/4) loam; 
few medium distinct light brownish gray (10YR 6/2), 
common fine distinct yellowish red (5YR 4/6), and 
common medium distinct strong brown (7.5YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; friable; few fine roots; about 5 percent pebbles 
and 5 percent cobbles; patchy distinct dark reddish 
brown (5YR 3/4) clay films on faces of peds; strong- 
ly acid; clear wavy boundary. 

2Bt2—48 to 56 inches; dark brown (7.5YR 4/4) sandy 
loam; few coarse distinct light brownish gray (10YR 
6/2), common fine distinct yellowish red (5YR 4/6), 
and common medium distinct strong brown (7.5YR 
5/6) mottles; weak coarse subangular blocky struc- 
ture; very friable; few fine roots; about 10 percent 
pebbles and 5 percent cobbles; patchy distinct dark 
reddish brown (5YR 3/4) clay films on faces of peds 
and clay bridging between most mineral grains; 
medium acid; gradual wavy boundary. 

2C—56 to 60 inches; yellowish brown (10YR 5/4) loamy 
sand; few medium distinct yellowish brown (10YR 
5/6) and few medium faint brown (10YR 5/3) mot- 
tles; massive; very friable; about 13 percent pebbles 
and 5 percent cobbles; slightly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The silty mantle is as much as 30 inches thick. 
The content of pebbles ranges from 0 to 15 percent in 
the upper part of the solum and from 5 to 25 percent in 
the lower part and in the substratum. The content of 
cobbles is as much as 15 percent throughout the profile. 
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The solum is very strongly acid to slightly acid, and the 
substratum is medium acid to neutral. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The E, E/B, 2B/E, and 2Bt1 hori- 
zons are sandy loam, loam, or silt loam. The 2Bt2 and 
2C horizons are loamy sand, gravelly loamy sand, sandy 
loam, or gravelly sandy loam. 


Ingalls Series 


The Ingalls series consists of somewhat poorly drained 
soils in glacial lake basins. These soils formed in sandy 
deposits over silty water-laid deposits. Permeability is 
rapid in the upper deposits and moderately slow in the 
lower deposits. Slope ranges from 0 to 2 percent. 

Ingalls soils are near Menominee soils. Menominee 
soils are moderately well drained, have an argillic hori- 
zon, and are on the higher parts of the glacial lake 
basins. 

Typical pedon of Ingalls loamy sand, 400 feet east and 
2,500 feet south of the northwest corner of sec. 18, T. 
34.N.,R. 12 E. 


A—0 to 2 inches; black (N 2/0) loamy sand, very dark 
gray (N 3/0) dry; moderate fine granular structure; 
very friable; many fine roots; about 1 percent peb- 
bles; many uncoated sand grains; strongly acid; 
abrupt smooth boundary. 

E—2 to 6 inches; brown (7.5YR 5/2) sand with brown 
(7.5YR 4/2) loamy sand in the lower one-half inch; 
few fine prominent yellowish brown (10YR 5/4) mot- 
tles; weak fine subangular blocky structure; very fri- 
able; many fine roots; about 1 percent pebbles; 
Strongly acid; abrupt wavy boundary. 

Bs1—6 to 9 inches; dark reddish brown (5YR 3/4) loamy 
sand; few fine faint dark brown (7.5YR 4/4) mottles; 
weak fine subangular blocky structure; very friable; 
many fine roots; about 1 percent pebbles; medium 
acid; clear wavy boundary. 

Bs2—9 to 15 inches; dark brown (7.5YR 4/4) loamy, 
sand; few fine faint yellowish brown (10YR 5/4) and 
few fine distinct red (2.5YR 4/6) mottles; weak 
medium subangular blocky structure; very friable; 
commen fine roots; about 2 percent pebbles; 
medium acid; clear wavy boundary. 

Bs3—15 to 26 inches; dark yellowish brown (10YR 4/4) 
loamy sand; common coarse distinct grayish brown 
(10YR 5/2), many medium distinct strong brown 
(7.5YR 5/6), and common fine prominent dark red 
(2.5YR 3/6) mottles; weak medium subangular 
blocky structure; very friable; common fine roots; 
about 2 percent pebbles; slightly acid; clear wavy 
boundary. 

BC—26 to 32 inches; yellowish red (5YR 5/6) sand; few 
medium prominent brown (10YR 5/3) and many 
coarse distinct dark red (10R 3/6) motties; very 
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weak medium subangular blocky structure; very fri- 
able; tends to part along horizontal cleavage planes 
inherited from the parent material; few fine roots; 
about 5 percent pebbles; few dark red (10R 3/6) 
weakly cemented spots; slightly acid; clear broken 
boundary. 

C1—32 to 38 inches; brown (10YR 5/3) sand; many 
coarse prominent strong brown (7.5YR 5/8) and few 
fine prominent red (2.5YR 4/6) mottles; single grain; 
loose; trace of pebbles; slightly acid; abrupt wavy 
boundary. 

2C2—38 to 43 inches; pale brown (10YR 6/3) silt loam 
that has a few thin strata of very fine sand; many 
coarse prominent greenish gray (6GY 5/1), common 
fine prominent yellowish brown (10YR 5/4), and few 
fine prominent dark red (2.5YR 3/6) mottles; upper 
inch mostly greenish gray (6GY 5/1); massive; fri- 
able; tends to part along horizontal cleavage planes 
inherited from the parent material; trace of pebbles; 
slightly acid; abrupt smooth boundary. 

2C3—43 to 60 inches; reddish brown (5YR 5/3) silt loam 
that has a few thin strata of silt; few coarse promi- 
nent greenish gray (5GY 6/1) and few medium faint 
reddish brown (5YR 4/4) mottles; massive; friable; 
tends to part along horizontal cleavage planes inher- 
ited from the parent material; mottles mostly in the 
upper 12 inches; slightly acid. 


The thickness of the solum and of the sandy mantle is 
20 to 40 inches. The content of pebbles ranges from 0 
to 15 percent in the A and E horizons, from 0 to 25 
percent in the Bs, BC, and C1 horizons, and from 0 to 5 
percent in the 2C horizon. The content of cobbles 
ranges from 0 to 5 percent in the sandy mantle. The C1 
horizon is strongly acid to neutral, and the 2C horizon is 
strongly acid to mildly alkaline. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is 1 to 5 
inches thick. Some pedons have an Ap horizon. The E 
horizon is sand or loamy sand. The Bs, BC, and C1 
horizons commonly are sand, gravelly sand, loamy sand, 
or gravelly loamy sand. In some pecons, however, the 
C1 horizon is stratified sand and gravel. The 2C horizon 
is dominantly silt loam or silty clay loam, but it has thin 
strata of silt, loam, fine or very fine sandy loam, fine or 
very fine sand, loamy fine sand, or loamy very fine sand. 


Kennan Series 


The Kennan series consists of well drained soils that 
formed in silty and loamy deposits and in the underlying 
loamy or sandy glacial till. These soils are on moraines 
and drumlins. Permeability is moderate in the upper part 
of the profile and moderate or moderately rapid in the 
lower part. Slope ranges from 2 to 15 percent. 

Kennan soils are near Hatley and Keweenaw soils. 
Hatley soils are somewhat poorly drained and are on 
small swells and knolls below the Kennan soils. 
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Keweenaw soils have less clay and more sand in the 
subsoil than the Kennan soils and are on the more 
sloping hills and ridges. 

Typical pedon of Kennan loam, 6 to 15 percent 
slopes, stony, 925 feet east and 1,200 feet south of the 
northwest corner of sec. 25, T. 31 N., R. 11 E. 


A—O to 2 inches; black (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; moderate fine granular structure; 
very friable; many fine roots; about 5 percent peb- 
bles and cobbles; common uncoated sand grains; 
slightly acid; abrupt smooth boundary. 

E—2 to 5 inches; brown (7.5YR 4/2) loam; moderate 
thin platy structure; very friable; many fine roots; 
about 5 percent pebbles and cobbles; medium acid; 
abrupt broken boundary. 

Bs—5 to 9 inches; dark brown (7.5YR 4/4) loam; weak 
medium subangular blocky structure; very friable; 
many fine roots; about 5 percent pebbles and cob- 
bles; medium acid; clear wavy boundary. 

E’—9 to 13 inches; brown (10YR 5/3) loam, very pale 
brown (10YR 7/3) dry, moderate thin platy structure; 
friable; many fine roots; about 5 percent pebbles 
and cobbles; medium acid; clear wavy boundary. 

E/B—13 to 19 inches; brown (10YR 5/3) loam (E), very 
pale brown (10YR 7/3) dry; moderate thin platy 
structure; friable; about 60 percent of the horizon 
occurring as tongues of E material extending into or 
completely surrounding isolated remnants of dark 
brown (7.5YR 4/4) loam (Bt); moderate fine suban- 
gular blocky structure; friable; discontinuous distinct 
dark reddish brown (5YR 3/4) clay films on faces of 
peds; common fine roots; about 5 percent pebbles 
and cobbles; strongly acid; clear wavy boundary. 

Bt1—19 to 30 inches; dark brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; fri- 
able; common fine roots; discontinuous distinct dark 
reddish brown (5YR 3/4) clay films on faces of 
peds; about 4 percent pebbles and cobbles; 
common brown (10YR 5/3) uncoated silt and sand 
grains, primarily on vertical faces of peds; strongly 
acid; clear wavy boundary. 

2Bt2—30 to 46 inches; reddish brown (5YR 4/4) sandy 
loam; weak medium and coarse subangular blocky 
structure; very friable; few fine roots; patchy faint 
dark reddish brown (5YR 3/4) clay films on faces of 
peds and clay bridging between most mineral grains; 
about 12 percent pebbles and 5 percent cobbles; 
medium acid; gradual wavy boundary. 

2C—46 to 60 inches; brown (7.5YR 5/4) loamy sand; 
massive; very friable; few fine roots; about 12 per- 
cent pebbles and 10 percent cobbles; medium acid. 


The thickness of the solum ranges from 40 to 60 
inches. Some pedons have a silty mantle, which is as 
much as 30 inches thick. The content of pebbles ranges 
from 0 to 15 percent in the upper part of the solum and 
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from 5 to 25 percent in the lower part and in the substra- 
tum. The content of cobbles is as much as 15 percent 
throughout the profile. The solum is very strongly acid to 
slightly acid, and the substratum is medium acid to neu- 
tral. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The A horizon is silt loam or loam. 
The E, Bs, E’, E/B, and Btt horizons are sandy loam, 
loam, or silt loam. The 2Bt2 and 2C horizons are loamy 
sand, gravelly loamy sand, sandy loam, or gravelly sand 
loam. 


Keweenaw Series 


The Keweenaw series consists of well drained, moder- 
ately permeable and rapidly permeable soils that formed 
in loamy and sandy glacial till. These soils are on mor- 
aines and drumlins. Slope ranges from 15 to 45 percent. 

Keweenaw soils are near Kennan soils. Kennan soils 
have less sand and more clay in the subsoil than the 
Keweenaw soils and are on swells and the less sloping 
hills and ridges. 

Typical pedon of Keweenaw sandy loam, 15 to 45 
percent slopes, stony, 1,590 feet east and 860 feet 
south of the northwest corner of sec. 25, T. 31 N., R. 11 
E. 


A—O0 to 2 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine granular struc- 
ture; very friable; many fine roots; about 5 percent 
pebbles and cobbles; common uncoated sand 
grains; strongly acid; abrupt smooth boundary. 

E—2 to 5 inches; brown (7.5YR 4/2) loamy sand; weak 
fine subangular blocky structure; very friable; many 
fine roots; about 10 percent pebbles and 5 percent 
cobbles; common uncoated sand grains; strongly 
acid; clear wavy boundary. 

Bs1—5 to 9 inches; dark reddish brown (SYR 3/4) grav- 
elly loamy sand; weak medium subangular blocky 
structure; very friable; many fine roots; about 18 
percent pebbles and 5 percent cobbles; strongly 
acid; clear wavy boundary. 

Bs2—9 to 16 inches; dark brown (7.5YR 4/4) loamy 
sand; weak medium subangular blocky structure; 
very friable; many fine roots; about 11 percent peb- 
bles and 5 percent cobbles; medium acid; gradual 
wavy boundary. 

E’—16 to 36 inches; brown (7.5YR 5/3) loamy sand, 
pinkish gray (7.5YR 7/2) dry; weak medium suban- 
gular blocky structure; very friable; common fine 
roots; about 8 percent pebbles and 5 percent cob- 
bles; medium acid; gradual wavy boundary. 

E/B—36 to 53 inches; brown (7.5YR 5/3) loamy sand 
(E), pinkish gray (7.5YR 7/2) dry; weak medium su- 
bangular blocky structure; very friable; about 60 per- 
cent of the horizon occurring as tongues of E mate- 
rial completely surrounding isolated remnants of red- 


Soil Survey 


dish brown (SYR 4/4) sandy loam (Bt); moderate 
medium subangular blocky structure; friable; patchy 
faint dark reddish brown (5YR 3/4) clay films on 
faces of peds and clay bridging between most min- 
eral grains; common fine roots; about 12 percent 
pebbles and 10 percent cobbles; medium acid; grad- 
ual wavy boundary. 

C—53 to 60 inches; brown (7.5YR 5/4) gravelly loamy 
sand; massive; very friable; few fine roots; about 18 
percent pebbles and 10 percent cobbles; medium 
acid. 


The thickness of the solum ranges from 40 to 75 
inches. The content of pebbles ranges from 2 to 15 
percent in the A and E horizons, from 2 to 20 percent in 
the Bs, E’, and E/B horizons, and from 7 to 25 percent 
in the C horizon. The content of cobbles is as much as 
15 percent throughout the profile. The solum is very 
strongly acid to slightly acid, and the substratum is 
medium acid to neutral. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 1 to 5 inches thick. Some pedons 
have an Ap horizon. The E horizon is loamy sand or 
sandy loam. The Bs horizon and the Bt part of the E/B 
horizon are loamy sand, gravelly loamy sand, sandy 
loam, or gravelly sandy loam. The E’ horizon, the E part 
of the E/B horizon, and the C horizon are sand, gravelly 
sand, loamy sand, or gravelly loamy sand. 


Langlade Series 


The Langlade series consists of well drained soils that 
formed in silty and loamy deposits and in the underlying 
sand and gravel. These soils are on outwash plains. 
Permeability is moderate in the upper part of the profile 
and rapid or very rapid in the lower part. Slope ranges 
from 0 to 6 percent. 

Langlade soils are similar to Antigo soils and are near 
Antigo and Scott Lake soils. Antigo and Scott Lake soils 
have a solum that is 22 to 40 inches thick. Antigo soils 
are in positions on the outwash plains similar to those of 
the Langlade soils. Scott Lake soils are in swales and 
drainageways below the Langlade soils and are moder- 
ately well drained. 

Typical pedon of Langlade silt loam, 0 to 2 percent 
slopes, 132 feet north and 2,163 feet east of the south- 
west corner of sec. 29, T. 32 N., R. 12 E. 


Ap—O to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; very friable; common 
fine roots; about 5 percent pebbles and cobbles; 
strongly acid; abrupt smooth boundary. 

E—12 to 14 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate thin and 
medium platy structure; very friable; common fine 
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roots; about 5 percent pebbles and cobbles; strongly 
acid; abrupt wavy boundary. 

B/E—14 to 22 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); moderate fine and very fine angular 
blocky structure; friable; continuous distinct dark 
brown (7.5YR 4/4) clay films on faces of peds; 
about 30 percent of the horizon occurring as 
tongues of brown (10YR 5/3) silt loam (E), very pale 
brown (10YR 7/3) dry; weak medium platy structure; 
very friable; common fine roots; about 4 percent 
pebbles and cobbles; very strongly acid; gradual 
wavy boundary 

Bt1—22 to 31 inches; dark yellowish brown (10YR 4/4) 
silt loam; weak coarse prismatic structure parting to 
moderate fine and very fine angular blocky; friable; 
common fine roots; about 4 percent pebbles and 
cobbles; continuous distinct dark brown (7.5YR 4/4) 
clay films on faces of peds; common distinct pale 
brown (10YR 6/3) uncoated silt and very fine sand 
grains, primarily on vertical faces of peds; very 
strongly acid; gradual wavy boundary. 

Bt2—31 to 42 inches; dark yellowish brown (10YR 4/4) 
silt loam; weak coarse prismatic structure parting to 
moderate medium and coarse subangular blocky; 
friable; few fine roots; about 5 percent pebbles and 
2 percent cobbles; discontinuous distinct dark brown 
(7.5YR 4/4) clay films on faces of peds; common 
distinct pale brown (10YR 6/3) uncoated silt and 
very fine sand grains, primarily on vertical faces of 
peds; very strongly acid; clear wavy boundary. 

2Bt3—42 to 47 inches; dark yellowish brown (10YR 4/4) 
loam; weak coarse prismatic structure parting to 
weak medium and coarse subangular blocky; friable; 
few fine roots; about 9 percent pebbles and 2 per- 
cent cobbles; discontinuous distinct dark brown 
(7.5YR 4/4) clay films on faces of peds; common 
distinct pale brown (10YR 6/3) uncoated silt and 
very fine sand grains, primarily on vertical faces of 
peds; very strongly acid; clear wavy boundary. 

3Bt4—47 to 53 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam; weak medium and coarse su- 
bangular blocky structure; friable; few fine roots; 
about 18 percent pebbles and 2 percent cobbles; 
patchy distinct dark brown (7.5YR 3/4) clay films on 
faces of peds and clay bridging between most min- 
eral grains; very strongly acid; abrupt wavy bounda- 


ry. 

3C—53 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied sand and gravel: single grain; loose; about 27 
percent pebbles and 2 percent cobbles; strongly 
acid. 


The thickness of the solum ranges from 40 to 60 
inches. The silty mantle is 26 to 42 inches thick. The 
content of pebbles ranges from 0 to 5 percent in the silty 
mantle, from 5 to 15 percent in the 2Bt3 horizon, from 
15 to 35 percent in the 3Bt4 horizon, and from 15 to 60 
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percent in the 3C horizon. The content of cobbles 
ranges from 0 to 2 percent in the silty mantle and from 0 
to 5 percent in the 2Bt3, 3Bt4, and 3C horizons. The 
solum is slightly acid to very strongly acid, and the sub- 
stratum is slightly acid to strongly acid. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. Some pedons have an A horizon. The 
3Bt4 horizon is gravelly loamy sand, sandy loam, or 
gravelly sandy loam. 


Loxley Series 


The Loxley series consists of very poorly drained, 
moderately rapidly permeable soils that formed in organ- 
ic material. These soils are on outwash plains, in glacial 
lake basins, and on moraines. Slope ranges from 0 to 2 
percent. 

Loxley soils are similar to Cathro, Markey, and Seelye- 
ville soils. Cathro and Markey soils are underlain by 
loamy deposits and sandy deposits, respectively. These 
deposits are at a depth of 16 to 51 inches. Cathro, 
Markey, and Seelyeville soils are medium acid to neutral. 

Typical pedon of Loxley peat, 2,110 feet north and 
910 feet east of the southwest corner of sec. 23, T. 34 
N., R. 12 E. 


Oi—0 to 3 inches; olive brown (2.5Y 6/4), rubbed and 
pressed, fibric material; about 100 percent fiber, 90 
percent rubbed; massive; very friable; common fine 
roots; primarily sphagnum fibers; about 3 percent 
leatherleaf twigs; white (10YR 8/2) sodium pyro- 
phosphate extract; extremely acid (pH 3.5 by Truog 
method); clear smooth boundary. 

Oe—3 to 12 inches; very dark grayish brown (2.5Y 3/2), 
broken face, very dark grayish brown (10YR 3/2), 
rubbed, dark grayish brown (2.5Y 4/2), pressed, 
hemic material; about 80 percent fiber, 40 percent 
rubbed; massive; very friable; primarily sphagnum 
fibers; about 5 percent leatherleaf twigs; about 5 
percent mineral material; very pale brown (10YR 
7/3) sodium pyrophosphate extract; extremely acid 
(pH 3.7 by Truog method); abrupt smooth boundary. 

Oai—12 to 24 inches; dark brown (7.5YR 3/2), broken 
face, very dark brown (10YR 2/2), rubbed and 
pressed, sapric material; about 50 percent fiber, 10 
percent rubbed; massive; friable; tends to part along 
weaknesses in the fibers; primarily herbaceous 
fibers; about 2 percent dark brown (7.5YR 4/4) 
wood fragments; about 5 percent mineral material; 
light yellowish brown (10YR 6/4) sodium pyrophos- 
phate extract; few layers of hemic material less than 
half an inch thick; extremely acid (pH 4.2 by Truog 
method); gradual smooth boundary. 

OQa2—24 to 60 inches; dark brown (7.5YR 3/2), broken 
face, very dark brown (10YR 2/2), rubbed and 
pressed, sapric material; about 30 percent fiber, 5 
percent rubbed; massive; very friable; tends to part 
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along weaknesses in the fibers; primarily herba- 
ceous fibers; about 2 percent dark brown (7.5YR 
4/4) wood fragments; about 1 percent mineral mate- 
rial; yellowish brown (10YR 5/4) sodium pyrophos- 
phate extract; few layers of hemic material less than 
half an inch thick; very weak platiness in the lower 
12 inches; extremely acid (pH 4.4 by Truog method). 


The organic material is more than 51 inches thick. A 
surface cover of sphagnum moss is as much as 8 inches 
thick. The content of wood fragments ranges from 0 to 5 
percent. The content of mineral ash is as much as 10 
percent. 

The fibric material has hue of 10YR or 2.5Y and value 
and chroma of 3 to 6. The hemic material has hue of 
5YR, 7.5YR, 10YR, or 2.5Y, value of 2 to 4, and chroma 
of 1 to 4. The sapric material has hue of 5YR, 7.5YA, or 
10YR or is neutral in hue. It has value of 2 or 3 and 
chroma of 0 to 3. In some pedons there are a few thin 
layers of hemic material within the sapric material. 


Magnor Series 


The Magnor series consists of somewhat poorly 
drained soils that formed in silty deposits and in the 
underlying loamy glacial till. These soils are on moraines. 
Permeability is moderate in the upper part of the profile 
and moderately slow in the lower part. Slope ranges 
from 0 to 4 percent. 

Magnor soils are similar to Hatley, Mylrea, and Oes- 
terle soils and are near Freeon soils. Freeon soils are 
moderately well drained and are mostly on the crests of 
swells above the Magnor soils. Hatley soils are stony 
and have a very friable substratum. Mylrea soils have a 
cambic horizon and a substratum of granite residuum. 
Oesterle soils have a sand and gravel substratum. 

Typical pedon of Magnor silt loam, 0 to 4 percent 
slopes, 80 feet west and 1,270 feet north of the south- 
east corner of sec. 27, T. 32.N.,R. 9 E. 


A—O to 4 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; moderate fine granular 
structure; friable; many fine roots; about 2 percent 
pebbles and 2 percent cobbles; medium acid; abrupt 
wavy boundary. 

E—4 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine prominent yellowish brown (10YR 
5/6) mottles; weak medium platy structure; very fri- 
able; many fine roots; about 2 percent pebbles and 
2 percent cobbles; many faint very dark gray (10YR 
3/1) wormcasts; strongly acid; abrupt wavy bounda- 


ry. 
E/B—6 to 11 inches; brown (10YR 5/3) silt loam (E), 
very pale brown (10YR 7/3) dry; many fine promi- 
nent strong brown (7.5YR 5/6) mottles; moderate 
very thin platy structure; very friable; about 80 per- 
cent of the horizon occurring as tongues of E mate- 
rial extending into or completely surrounding isolated 
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remnants of yellowish brown (10YR 5/4) silt loam 
(Bt); few fine distinct yellowish red (5YR 4/6) and 
common fine distinct grayish brown (10YR 5/2) mot- 
tles; weak very fine subangular blocky structure; fri- 
able; patchy distinct dark brown (7.5YR 4/2) clay 
films on faces of-peds; common fine roots; about 2 
percent pebbles and 2 percent cobbles; strongly 
acid; clear wavy boundary. 

B/E—11 to 20 inches; dark brown (10YR 4/3) silt loam 
(Bt); common medium prominent yellowish red (5YR 
4/6) and many medium prominent light brownish 
gray (10YR 6/2) mottles; weak medium prismatic 
structure parting to weak fine subangular blocky; 
friable; patchy faint dark brown (7.5YR 4/2) clay 
films on faces of peds; about 30 percent of the 
horizon occurring as tongues of brown (10YR 5/3) 
silt loam (E), very pale brown (10YR 7/3) dry; many 
medium prominent yellowish red (5YR 5/6) mottles; 
moderate thin platy structure; very friable; common 
fine roots; about 3 percent pebbles and 2 percent 
cobbles; very strongly acid; abrupt wavy boundary. 

2Bt1—20 to 24 inches; dark brown (7.5YR 4/4) sandy 
loam; few medium prominent yellowish red (5YR 
5/8) and many medium distinct yellowish red (5YR 
4/6) and brown (7.5YR 5/2) mottles; weak medium 
prismatic structure; friable; tends to part along hori- 
zontal cleavage planes inherited from the parent 
material; few fine roots; about 10 percent pebbles 
and 4 percent cobbles; discontinuous distinct dark 
reddish brown (SYR 3/2) and dark reddish gray 
(5YR 4/2) clay films on faces of peds; common 
uncoated sand grains, primarily on vertical faces of 
peds; strongly acid; clear wavy boundary. 

2Bt2—24 to 30 inches; reddish brown (5YR 4/3) sandy 
loam; common medium faint brown (7.5YR 5/2) 
mottles on faces of peds; few fine prominent yellow- 
ish red (65YR 4/6) and common medium prominent 
strong brown (7.5YR 5/6) mottles; weak coarse pris- 
matic structure; firm and very dense; few fine roots; 
about 10 percent pebbles and 4 percent cobbles; 
patchy faint dark reddish gray (6YR 4/2) clay films 
in pores and on faces of peds; few uncoated sand 
grains on faces of peds; medium acid; gradual wavy 
boundary. 

2C—30 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; few medium distinct strong brown (7.5YR 5/6) 
and brown (7.5YR 4/2) mottles along vertical planes 
of weakness; appears massive but has a few verti- 
cal cleavage planes in the upper 18 inches; firm and 
very compact; few fine roots; about 10 percent peb- 
bles and 4 percent cobbles; slightly acid. 


The thickness of the solum ranges from 30 to 50 
inches. The silty mantle is 15 to 30 inches thick. The 
content of pebbles ranges from 0 to 5 percent in the silty 
mantle and from 5 to 15 percent in the 2Bt and 2C 
horizons. The content of cobbles ranges from 0 to 2 
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percent in the silty mantle and from 2 to 10 percent in 
the 2Bt and 2C horizons. The solum is medium acid to 
very strongly acid, and the substratum is slightly acid to 
strongly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The 2Bt horizon is loam or sandy 
loam. 


Marathon Series 


The Marathon series consists of moderately well 
drained, moderately permeable soils on glacial moraines 
underlain by granite bedrock. These soils formed in 
loamy and sandy glacial drift and in loamy granite residu- 
um. Slope ranges from 2 to 6 percent. 

Marathon soils are near Mylrea soils. Mylrea soils are 
somewhat poorly drained, are underlain by weathered 
granite at a depth of more than 60 inches, and are 
mostly on the sides of swells below the Marathon soils. 

Typical pedon of Marathon loam, bedrock substratum, 
2 to 6 percent slopes, 550 feet east and 130 feet south 
of the northwest corner of sec. 30, T. 31.N., R. 10 E. 


A—0 to 4 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; very friable; many fine roots; about 2 percent 
rounded pebbles and cobbles; slightly acid; abrupt 
wavy boundary. 

E—4 to 5 inches; dark grayish brown (10YR 4/2) loam; 
weak medium platy structure; very friable; many fine 
roots; about 2 percent rounded pebbles and cob- 
bles; many very dark gray (10YR 3/1) wormcasts; 
slightly acid; abrupt broken boundary. 

Bs—5 to 12 inches; dark yellowish brown (10YR 3/4) 
loam; weak fine subangular blocky structure; very 
friable; many fine roots; about 2 percent rounded 
pebbles and cobbles; medium acid; clear wavy 
boundary. 

E/B—12 to 19 inches; brown (10YR 5/3) loam (E), very 
pale brown (10YR 7/3) dry; weak thin platy struc- 
ture; very friable; about 70 percent of the horizon 
occurring as tongues of E material extending into or 
completely surrounding isolated remnants of dark 
brown (10YR 4/3) loam (Bt); moderate fine suban- 
gular blocky structure; friable; patchy prominent dark 
reddish brown (5YR 3/4) clay films on faces of 
peds; common fine roots; about 2 percent rounded 
pebbles and 1 percent rounded cobbles; medium 
acid; clear wavy boundary. 

2Bti1—19 to 27 inches; dark brown (10YR 4/3) sandy 
loam; weak medium subangular blocky structure; 
very friable; common fine roots; patchy prominent 
dark reddish brown (5YR 3/4) clay films on faces of 
peds and clay bridging between most mineral grains; 
about 3 percent pebbles and cobbles, mostly round- 
ed; medium acid; abrupt wavy boundary. 
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2Bt2—27 to 36 inches; dark brown (7.5YR 4/4) loamy 
~ sand; few fine distinct strong brown (7.5YR 5/6) 

mottles; weak medium and coarse subangular 
blocky structure; very friable; few fine roots; patchy 
distinct dark reddish brown (5YR 3/4) clay films on 
faces of peds and clay bridging between most min- 
eral grains; about 8 percent pebbles, mostly round- 
ed; slightly acid; abrupt irregular boundary. 

3Bt3—36 to 57 inches; dark brown (10YR 4/3) gravelly 
sandy loam; few medium prominent strong brown 
(7.5YR 5/6) mottles; moderate fine subangular 
blocky structure; firm; few fine roots; very compact; 
discontinuous prominent dark reddish brown (5YR 
3/4) clay films on faces of peds and clay bridging 
between most mineral grains; about 33 percent peb- 
bles, mostly angular; about 10 percent cobbles, 
mostly angular; broken layers of dark brown (7.5YR 
4/4) gravelly sandy loam; horizon appears to be 
mostly granite residuum but is mixed with glacial 
drift; strongly acid; abrupt broken boundary. 

3R—57 inches; unweathered, slightly fractured granite 
bedrock. 


The thickness of the solum and the depth to unweath- 
ered granite bedrock range from 40 to 60 inches. The 
content of pebbles ranges from 0 to 5 percent in the 
upper part of the solum, from 2 to 15 percent in the 2Bt 
horizon, and from 15 to 50 percent in the 3Bt3 horizon. 
The content of cobbles ranges from 0 to 2 percent in the 
upper part of the solum and from 0 to 10 percent in the 
lower part. The solum is slightly acid to very strongly 
acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The 2Bt horizon is loam, sandy 
loam, or loamy sand. The 3Bt3 horizon is gravelly loam, 
very gravelly loam, gravelly sandy loam, or very gravelly 
sandy loam. Some pedons do not have a 3Bt3 horizon. 


Markey Series 


The Markey series consists of very poorly drained soils 
that formed in organic material over sandy deposits. 
These soils are on outwash plains, in glacial lake basins, 
and on moraines. Permeability is moderately rapid in the 
organic material and rapid in the mineral deposits. Slope 
ranges from 0 to 2 percent. 

Markey soils are similar to Cathro, Loxley, and Seelye- 
ville soils. Cathro soils are underlain by silty or loamy 
deposits. Loxley and Seelyeville soils have an organic 
layer that is more than 51 inches thick. Also, Loxley soils 
are extremely acid or very strongly acid. 

Typical pedon of Markey muck, in an area of Seelye- 
ville, Cathro, and Markey mucks, 100 feet east and 100 
feet south of the northwest corner of sec. 27, T. 30 N., 
R. 11 E. 
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Oai—o0 to 5 inches; very dark gray (10YR 3/1), broken 
face, black (10YR 2/1), rubbed, very dark grayish 
brown (10YR 3/2), pressed, sapric material; about 
30 percent fiber, 10 percent rubbed; weak medium 
subangular blocky structure; very friable; many fine 
roots; primarily herbaceous fibers and some woody 
ones; about 5 percent dark brown (7.5YR 4/4) wood 
fragments; about 15 percent mineral material; brown 
(10YR 4/3) sodium pyrophosphate extract; medium 
acid (pH 5.7 by Truog method); clear smooth bound- 
ary. 

Oa2—5 to 15 inches; very dark gray (10YR 3/1), broken 
face, black (10YR 2/1), rubbed, very dark brown 
(10YR 2/2), pressed, sapric material; about 25 per- 
cent fiber, 10 percent rubbed; massive; very friable; 
tends to part along horizontal weaknesses in the 
fibers; many fine roots; primarily herbaceous fibers 
and some woody ones; about 5 percent dark brown 
(7.5YR 4/4) wood fragments; about 15 percent min- 
eral material; very dark grayish brown (10YR 3/2) 
sodium pyrophosphate extract; medium acid (pH 5.8 
by Truog method); clear smooth boundary. 

Oa3—15 to 24 inches; black (SYR 2/1), broken face and 
rubbed, black (10YR 2/1), pressed, sapric material: 
about 15 percent fiber, 5 percent rubbed; weak 
coarse subangular blocky structure; very friable; few 
fine roots; primarily herbaceous fibers and some 
woody ones; about 10 percent dark brown (7.5YR 
4/4) wood fragments; about 20 percent mineral ma- 
terial; very dark brown (10YR 2/2) sodium pyrophos- 
phate extract; slightly acid (pH 6.2 by Truog 
method); clear smooth boundary. 

Oa4—24 to 41 inches; dark reddish brown (5YR 3/2), 
broken face, dark reddish brown (5YR 2/2), rubbed, 
dark reddish brown (5YR 3/3), pressed, sapric mate- 
rial; about 20 percent fiber, 5 percent rubbed; mas- 
sive; very friable; primarily woody fibers and some 
herbaceous ones; about 15 percent dark brown 
(7.5YR 4/4) wood fragments; about 40 percent min- 
eral material; dark grayish brown (10YR 4/2) sodium 
pyrophosphate extract; few thin lenses and layers of 
dark gray (5Y 4/1) sand; few thin layers of black (N 
2/0) sapric material; neutral (pH 7.0 by Truog 
method); abrupt smooth boundary. 

Cg—41 to 60 inches; dark gray (10YR 4/1) sand; single 
grain; loose; mildly alkaline. 


The organic material is 16 to 51 inches thick. Many 
pedons have a surface cover of sphagnum moss as 
much as 4 inches thick. The content of wood fragments 
in the organic material is as much as 15 percent. The 
content of mineral ash is as much as 40 percent. The 
organic material is medium acid to mildly alkaline. 

The sapric material has hue of 5YR, 7.5YR, or 10YR 
or is neutral in hue. It has value of 2 or 3 and chroma of 
0 to 3. Some pedons have a few thin layers of hemic 
material within the sapric material. The Cg horizon is 
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sand or loamy sand. It is neutral or mildly alkaline. The 
content of pebbles in this horizon ranges from 0 to 10 
percent. 


Menominee Series 


The Menominee series consists of moderately well 
drained soils that formed in sandy deposits and in the 
underlying silty and loamy water-laid deposits. These 
soils are in glacial lake basins. Permeability is rapid in 
the upper deposits and moderately slow in the lower 
deposits. Slope ranges from 0 to 6 percent. 

Menominee soils are near Ingalls soils. Ingalls soils 
are somewhat poorly drained, do not have an argillic 
horizon, and are on the lower parts of the glacial lake 
basins. 

Typical pedon of Menominee loamy sand, 0 to 6 per- 
cent slopes, 1,050 feet south and 375 feet east of the 
northwest corner of sec. 11, T. 31.N., R. 12 E. 


A—0 to 3 inches; black (N 2/0) loamy sand, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
very friable; many fine roots; about 10 percent peb- 
bles; common uncoated sand grains; medium acid; 
abrupt smooth boundary. 

E—3 to 5 inches; brown (7.5YR 4/2) loamy sand; weak 
fine subangular blocky structure; very friable; many 
fine roots; about 10 percent pebbles; few uncoated 
sand grains; few black (N 2/0) wormcasts; medium 
acid; abrupt wavy boundary. 

Bs1—5 to 7 inches; dark reddish brown (5YR 3/4) grav- 
elly loamy sand; weak fine subangular blocky ‘struc- 
ture; very friable; many fine roots; about 20 percent 
pebbles and 2 percent cobbles; medium acid; abrupt 
wavy boundary. 

Bs2—7 to 12 inches; reddish brown (5YR 4/4) gravelly 
loamy sand; weak fine subangular blocky structure; 
very friable; many fine roots; about 20 percent peb- 
bles and 2 percent cobbles; medium acid; clear 
wavy boundary. 

Bs3—12 to 22 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; very fri- 
able; common fine roots; about 11 percent pebbles; 
medium acid; clear wavy boundary. 

E —22 to 39 inches; yellowish brown (10YR 5/4) sand; 
common fine prominent brownish yellow (10YR 6/8) 
mottles in the lower 5 inches; weak coarse subangu- 
lar blocky structure; very friable; common fine roots; 
about 5 percent pebbles; slightly acid; abrupt wavy 
boundary. 

2E/B—39 to 40 inches; brown (10YR 5/3) loamy sand 
(2E), very pale brown (10YR 7/3) dry; weak fine 
subangular blocky structure; very friable; about 80 
percent of the horizon occurring as tongues of 2E 
material extending into or completely surrounding 
isolated remnants of yellowish brown (10YR 5/4) 
sandy loam (2Bt); common fine prominent strong 
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brown (7.5YR 5/8) and common medium distinct 
grayish brown (10YR 5/2) mottles; weak fine suban- 
gular blocky structure; very friable; patchy prominent 
reddish brown (5YR 4/4) clay films on faces of 
peds; few fine roots; about 5 percent pebbles; slight- 
ly acid; abrupt wavy boundary. 

3B/E—40 to 45 inches; grayish brown (2.5Y 5/2) silt 
loam that has a few thin strata of loam (8Btg); many 
fine prominent strong brown (7.5YR 5/6) and 
common fine prominent yellowish red (5YR 4/6) and 
dark reddish brown (5YR 3/3) mottles; weak coarse 
prismatic structure; friable; tends to part along hori- 
zontal cleavage planes inherited from the parent 
material; patchy prominent brown (7.5YR 5/2) clay 
films on faces of peds; about 20 percent of the 
horizon occurring as tongues of brown (10YR 5/3) 
silt loam that has a few thin strata of loam (3E) and 
that is very pale brown (10YR 7/3) when dry; weak 
thin platy structure; friable; few fine roots; about 2 
percent pebbles; few fine dark reddish brown (5YR 
2/2) concretions (iron and manganese oxides); 
common uncoated sand grains on faces of peds 
and in pores; strongly acid; clear wavy boundary. 

3Btg—45 to 59 inches; grayish brown (10YR 5/2) silt 
loam that has a few thin strata of loam; many fine 
prominent strong brown (7.5YR 5/6), common fine 
prominent red (2.5YR 4/6), common medium promi- 
nent olive gray (5Y 5/2), and many fine distinct 
reddish brown (5YR 5/3) mottles; weak very coarse 
prismatic structure; tends to part along horizontal 
cleavage planes inherited from the parent material; 
few fine roots; trace of pebbles; many fine dark 
reddish brown (5YR 2/2) concretions (iron and man- 
ganese oxides); common faint brown (10YR 5/3) 
uncoated silt and sand grains on faces of peds and 
in pores; patchy distinct brown (7.5YR 5/2) clay 
films on faces of peds; strongly acid; abrupt smooth 
boundary. 

3C—59 to 60 inches; grayish brown (10YR 5/2) silt loam 
that has a few thin strata of olive yellow (2.5Y 6/6) 
very fine sandy loam; many fine prominent strong 
brown (7.5YR 5/6) and common fine prominent yel- 
lowish red (5YR 4/6) mottles; massive; friable; tends 
to part along horizontal cleavage planes inherited 
from the parent material; few fine roots; about 2 
percent pebbles; few thin dark reddish brown (5YR 
2/2) concretions (iron and manganese oxides); 
strongly acid. 


The thickness of the solum ranges from 30 to 60 
inches. The sandy deposits are 20 to 40 inches thick. 
The content of cobbles in these deposits is 0 to 5 per- 
cent. The content of pebbles ranges from 0 to 15 per- 
cent in the A and E horizons, from 0 to 25 percent in the 
Bs and E’ horizons, and from 0 to 5 percent in the 2E/B, 
3B/E, 3Big, and 3C horizons. The sandy part of the 


95 


solum is slightly acid to strongly acid. The 2E/B, 3B/E, 
3Btg, and 3C horizons are strongly acid to neutral. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is 0.5 inch to 
4.0 inches thick. Some pedons have an Ap horizon. The 
E horizon is sand or loamy sand. The Bs and E’ horizons 
are sand, gravelly sand, loamy sand, or gravelly loamy 
sand. The 2E/B horizon is loamy sand, sandy loam, or 
loam. The 3B/E, 3Btg, and 3C horizons are dominantly 
silty clay loam or silt loam, but they have thin strata of 
silt, loam, fine or very fine sandy loam, fine or very fine 
sand, loamy fine sand, or loamy very fine sand. 


Milladore Series 


The Milladore series consists of somewhat poorly 
drained, moderately slowly permeable soils on moraines. 
These soils formed in silty deposits and in the underlying 
glacial drift, which contains some granite residuum. 
Slope ranges from 0 to 4 percent. 

These soils are grayer in the upper part of the Bt 
horizon than is definitive for the Milladore series. This 
difference, however, does not alter the usefulness or 
behavior of the soils. 

Milladore soils are similar to Magnor soils and are near 
Sherry soils. Magnor soils have less clay in the lower 
part of the subsoil and in the substratum than the Milla- 
dore soils. Sherry soils are very poorly drained and are in 
depressional areas below the Milladore soils. 

Typical pedon of Milladore silt loam, 0 to 4 percent 
slopes, 310 feet north and 40 feet west of the southeast 
corner of sec. 22, T. 31.N.,R.9 E. 


A—0 to 3 inches; black (N 2/0) silt loam, dark gray 
(10YR 4/1) dry; moderate very fine granular struc- 
ture; very friable; many fine roots; about 2 percent 
pebbles and cobbles; strongly acid; abrupt smooth 
boundary. 

E—3 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam; common medium faint gray (10YR 5/1), 
common fine distinct dark brown (7.5YR 4/4), and 
few fine faint brown (10YR 4/3) mottles; weak 
medium platy structure; very friable; a few vertical 
cleavage planes through the platy structure; many 
fine roots; about 2 percent pebbles and cobbles; 
dark gray (10YR 4/1) vertical faces; common very 
dark grayish brown (10YR 3/2) wormcasts; medium 
acid; abrupt wavy boundary. 

E/B1—8 to 16 inches; grayish brown (10YR 5/2) silt 
loam (E); weak thin platy structure; very friable; a 
few vertical cleavage planes through the platy struc- 
ture; dark grayish brown (10YR 4/2) vertical faces; 
about 70 percent of the horizon occurring as 
tongues of E material extending into or completely 
surrounding isolated remnants of yellowish brown 
(10YR 5/4) silt loam (Bt); many medium distinct 
strong brown (7.5YR 5/6), common fine distinct yel- 


96 


lowish red (6YR 4/6), and few coarse prominent 
gray (10YR 5/1) mottles; weak fine subangular 
blocky structure; friable; patchy faint dark grayish 
brown (10YR 4/2) clay films on faces of peds and in 
pores; common fine roots; about 2 percent pebbles 
and cobbles; few dark reddish brown (5YR 3/3) con- 
cretions (iron and manganese oxides) 1 to 2 millime- 
ters in diameter; medium acid; clear wavy boundary. 

E/B2—16 to 20 inches; grayish brown (2.5Y 5/2) 
loam (2E); weak thin platy structure; very friable; a 
few vertical cleavage planes through the platy struc- 
ture; grayish brown (10YR 5/2) vertical faces; about 
70 percent of the horizon occurring as tongues of 
2E material extending into or completely surrounding 
isolated remnants of brown (10YR 5/3) loam (2Bt); 
many medium prominent yellowish red (5YR 5/6), 
many fine prominent dark red (2.5YR 3/6), and few 
medium distinct gray (10YR 5/1) mottles; weak fine 
subangular blocky structure; friable; patchy distinct 
dark brown (7.5YR 4/2) clay films on faces of peds 
and in pores; common fine roots; about 3 percent 
pebbles and 2 percent cobbles; common dark red- 
dish brown (5YR 3/3) concretions (iron and manga- 
nese oxides) 1 to 5 millimeters in diameter; strongly 
acid; abrupt wavy boundary. 

2Bt—20 to 23 inches; dark brown (7.5YR 4/4) loamy 
sand; few fine distinct dark red (2.5YR 3/6), 
common fine distinct yellowish red (SYR 4/6), and 
common medium distinct grayish brown (10YR 5/2) 
mottles; weak coarse prismatic structure; very fri- 
able; tends to part along horizontal cleavage planes 
inherited from the parent material; common fine 
roots; patchy distinct dark reddish brown (5YR 3/3) 
clay films on faces of peds and in pores; about 3 
percent pebbles and 2 percent cobbles; vertical 
faces of peds are grayish brown (10YR 5/2); 
medium acid; abrupt broken boundary. 

3Btg—23 to 30 inches; gray (5Y 5/1) clay loam; many 
medium distinct brown (10YR 4/3) and common fine 
prominent strong brown (7.5YR 5/6) and yellowish 
red (5YR 4/6) mottles; moderate coarse prismatic 
structure; firm; tends to part along horizontal cleav- 
age planes inherited from the parent material; few 
fine roots; patchy prominent dark reddish gray (5YR 
4/2) clay films on faces of peds; continuous promi- 
nent dark gray (10YR 4/1) clay films in pores; about 
4 percent rounded and angular pebbles; continuous 
distinct light brownish gray (2.5Y 6/2) uncoated silt 
and sand grains on vertical faces of peds; very com- 
pact; medium acid; gradual wavy boundary. 

3Bt—30 to 45 inches; reddish brown (5YR 4/4) sandy 
clay loam; common medium prominent dark grayish 
brown (2.5Y 4/2) and many medium distinct strong 
brown (7.5YR 5/6) mottles; weak coarse prismatic 
structure parting to weak medium subangular blocky; 
firm; few fine roots; patchy prominent dark gray 
(10YR 4/1) clay films on faces of peds, continuous 
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in pores; about 2 percent rounded and angular peb- 
bles; vertical faces of peds are mostly grayish brown 
(2.5Y 5/2); interior matrix of peds is yellowish red 
(5YR 4/6); very compact; medium acid; diffuse wavy 
boundary. 

3C1—45 to 54 inches; yellowish red (SYR 4/6) sandy 
loam; many medium prominent olive (5Y 5/3) and 
few fine distinct dark red (2.5YR 3/6) mottles; mas- 
sive; firm; very compact; few fine roots; about 5 
percent rounded and angular pebbles; slightly acid; 
diffuse wavy boundary. 

3C2—54 to 60 inches; olive (5Y 5/3) sandy loam; many 
coarse prominent yellowish red (SYR 4/6) and 
common fine prominent dark red (2.5YR 3/6) mot- 
tles; massive; firm; very compact; about 12 percent 
rounded and angular pebbles; neutral. 


The thickness of the solum ranges from 36 to 60 
inches. The silty mantle is 15 to 30 inches thick. The 
content of pebbles ranges from-0 to 5 percent in the silty 
mantle and from 2 to 15 percent in the lower part of the 
solum and in the substratum. The content of cobbles 
ranges from 0 to 2 percent in the silty mantle and from 0 
to 10 percent in the lower part of the solum and in the 
substratum. The solum is very strongly acid to slightly 
acid, and the substratum is strongly acid to neutral. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The 2E/B2 and 2Bt horizons are 
loam, sandy loam, or loamy sand. The 3Btg, 3Bt, and 3C 
horizons are sandy loam, /oam, sandy clay loam, or clay 
loam. 


Minocqua Series 


The Minocqua series consists of very poorly drained 
soils on outwash plains. These soils formed in silty and 
loamy deposits and in the underlying sand and gravel. 
Permeability is moderate in the upper part of the profile 
and rapid or very rapid in the lower part. Slope ranges 
from 0 to 2 percent. 

Minocqua soils are near Oesterle soils and are similar 
to Cable and Sherry soils. Cable soils have a sandy or 
loamy glacial till substratum. Oesterle soils are mostly on 
low flats above the Minocqua soils, are somewhat poorly 
drained, and have an argillic horizon. Sherry soils have 
more clay in the subsoil than the Minocqua soils and 
have a loamy glacial till substratum. 

Typical pedon of Minocqua muck, in an area of Minoc- 
qua, Cable, and Sherry mucks, 240 feet south and 2,170 
feet west of the northeast corner of sec. 14, T. 32.N., R. 
10 E. 


Oa—0 to 4 inches; black (10YR 2/1), broken face, very 
dark brown (10YR 2/2), rubbed and pressed, sapric 
material; about 25 percent fiber, 8 percent rubbed; 
weak medium granular structure; very friable; many 
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fine roots; primarily herbaceous fibers and some 
woody ones; about 5 percent dark brown (7.5YR 
4/4) wood fragments; about 25 percent mineral ma- 
terial; brown (10YR 5/3) sodium pyrophosphate ex- 
tract; strongly acid (pH 5.1 by Truog method); abrupt 
smooth boundary. 

Bg1—4 to 7 inches; gray (10YR 5/1) silt loam; common 
medium prominent dark brown (7.5YR 4/4) mottles 
adjacent to vertical planes of weakness; massive; 
firm; a few vertical cleavage planes; few fine roots 
on vertical surfaces; about 3 percent pebbles; 
strongly acid; clear wavy boundary. 

Bg2—7 to 12 inches; dark gray (10YR 4/1) silt loam; 
common medium prominent dark brown (7.5YR 4/4) 
mottles adjacent to vertical planes of weakness; 
massive; firm; a few vertical cleavage planes; few 
fine roots on vertical surfaces; about 2 percent peb- 
bles; few dark reddish brown (2.5YR 2/4) concre- 
tions (iron and manganese oxides) about 1 to 3 
millimeters thick; strongly acid; clear wavy boundary. 

Bg3—12 to 18 inches; grayish brown (2.5Y 5/2) silt 
loam; common fine distinct dark brown (7.5YR 4/4) 
and many medium distinct yellowish brown (10YR 
5/4) mottles adjacent to vertical surfaces; massive; 
a few vertical cleavage planes; friable; few fine roots 
on vertical surfaces; about 2 percent pebbles; 
strongly acid; clear wavy boundary. 

2Bg4—18 to 31 inches; grayish brown (2.5Y 5/2) loam; 
many fine prominent strong brown (7.5YR 5/6) and 
yellowish red (5YR 4/6) mottles; weak fine subangu- 
lar blocky structure; friable; tends to part along hori- 
zontal cleavage planes inherited from the parent 
material; few fine roots; about 2 percent pebbles; 
common dark reddish brown (5YR 3/2) concretions 
(iron and manganese oxides) about 1 to 2 millime- 
ters thick; few dark brown (7.5YR 3/2) stains on 
faces of peds; strongly acid; gradual wavy boundary. 

2Bg5—31 to 35 inches; grayish brown (2.5Y 5/2) sandy 
loam; many fine prominent strong brown (7.5YR 
5/6) and yellowish red (5YR 4/6) mottles; weak fine 
subangular blocky structure; friable; tends to part 
along horizontal cleavage planes inherited from the 
parent material; about 5 percent pebbles and 2 per- 
cent cobbles; many dark reddish brown (5YR 3/2) 
concretions (iron and manganese oxides) about 1 to 
5 millimeters thick; common dark brown (7.5YR 3/2) 
stains on faces of peds; strongly acid; abrupt wavy 
boundary. 

3C—35 to 60 inches; brown (10YR 5/3) stratified sand 
and gravel; single grain; loose; about 16 percent 
pebbles and 2 percent cobbles; medium acid. 


The thickness of the solum ranges from 20 to 40 
inches. The silty mantle is as much as 30 inches thick. 
The content of pebbles ranges from 0 to 15 percent in 
the upper part of the solum, from 5 to 35 percent in the 
2Bg5 horizon, and from 5 to 60 percent in the 3C hori- 
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zon. The content of cobbles ranges from 0 to 5 percent 
throughout the profile. The solum is very strongly acid to 
mildly alkaline, and the substratum is medium acid to 
mildly alkaline. 

The Oa horizon has hue of 5YR, 7.5YR, or 10YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. It is 2 to 6 inches thick. The Bg and 2Bg4 horizons 
are silt loam, sandy loam, or loam. The 2Bg5 horizon is 
sand, gravelly sand, loamy sand, gravelly loamy sand, 
sandy loam, or gravelly sandy loam. 


Mylrea Series 


The Mylrea series consists of somewhat poorly 
drained soils on moraines underlain by granite bedrock. 
These soils formed in silty deposits and in the underlying 
loamy or sandy glacial drift and granite residuum. Perme- 
ability is moderate in the upper part of the profile and 
moderately rapid or rapid in the lower part. Slope ranges 
from 0 to 4 percent. 

Mylrea soils are similar to the Hatley, Magnor, and 
Oesterly soils, which have an argillic horizon. Hatley soils 
are stony, Magnor soils have a firm and very compact 
substratum, and Oesterle soils have a sand and gravel 
substratum. 

Typical pedon of Mylrea silt loam, 0 to 4 percent 
slopes, 607 feet east and 2,138 feet south of the north- 
west corner of sec. 30, T. 31. N., R. 10 E. 


A—O0 to 3 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
very friable; many fine roots; about 2 percent round- 
ed pebbies and 2 percent cobbles; medium acid; 
abrupt smooth boundary. 

E1—3 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam; weak medium platy structure; very friable; 
many fine roots; about 2 percent rounded pebbles 
and 2 percent cobbles; many black (10YR 2/1) 
wormcasts; medium acid; abrupt wavy boundary. 

E2—7 to 11 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; few fine faint dark 
brown (7.5YR 4/4) mottles; weak medium platy 
structure; very friable; common fine roots; about 2 
percent rounded pebbles and cobbles; strongly acid; 
clear wavy boundary. 

E/B—11 to 15 inches; brown (10YR 5/3) silt loam (E), 
very pale brown (10YR 7/3) dry; weak medium platy 
structure; very friable; about 70 percent of the hori- 
zon occurring as tongues of E material extending 
into or completely surrounding isolated remnants of 
dark yellowish brown (10YR 4/4) silt joam (Bt); 
common medium distinct grayish brown (10YR 5/2) 
and common fine prominent strong brown (7.5YR 
5/6) mottles, weak very fine angular blocky struc- 
ture; friable; tends to part along horizontal cleavage 
planes inherited from the parent material; patchy 
faint gray (10YR 5/1) clay films on faces of peds; 
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common fine roots; about 2 percent rounded peb- 
bles and cobbles; few dark reddish brown (5YR 3/2) 
concretions (iron and manganese oxides) 1 to 2 
millimeters in diameter; strongly acid; clear wavy 
boundary. 

Btg—15 to 22 inches; grayish brown (10YR 5/2) silt 
loam; many coarse prominent strong brown (7.5YR 
5/6), common medium distinct dark yellowish brown 
(10YR 4/4), and few fine prominent yellowish red 
(5YR 4/6) motties; weak fine angular blocky struc- 
ture; friable; tends to part along horizontal cleavage 
planes inherited from the parent material; common 
fine roots; patchy faint gray (10YR 5/1) clay films on 
faces of peds; about 2 percent rounded pebbles and 
cobbles; common dark reddish brown (5YR 3/2) 
concretions (iron and manganese oxides) 1 to 2 
millimeters in diameter; very strongly acid; abrupt 
smooth boundary. 

2Bt1—22 to 30 inches; dark brown (7.5YR 4/4) sandy 
loam; common medium distinct grayish brown (10YR 
5/2), few coarse prominent yellowish red (5YR 5/8), 
and few fine distinct yellowish red (5YR 4/6) mot- 
tles; weak coarse prismatic structure parting to weak 
medium subangular blocky; friable; few fine roots; 
patchy distinct reddish brown (5YR 4/3) clay films 
on faces of peds and clay bridging between most 
mineral grains; about 6 percent pebbies, mostly 
rounded, and 2 percent cobbles; brown (10YR 5/3) 
vertical faces of peds; very strongly acid; clear wavy 
boundary. 

2Bt2—30 to 33 inches; dark brown (7.5YR 4/4) loam; 
few fine distinct yellowish red (5YR 4/6) and 
common medium distinct grayish brown (5YR 5/2) 
and yellowish red (5YR 5/6) mottles; moderate 
coarse prismatic structure parting to weak medium 
subangular blocky; firm; few fine roots; discontinu- 
ous distinct reddish brown (SYR 4/3) clay films on 
faces of peds; about 6 percent pebbles, mostly 
rounded, and 2 percent cobbles; grayish brown 
(2.5Y 5/2) vertical faces of peds; very strongly acid; 
abrupt wavy boundary. 

3Bt3—33 to 37 inches; dark brown (7.5YR 4/4) gravelly 
loam; many coarse distinct brown (7.5YR 5/2) and 
common medium distinct strong brown (7.5YR 5/6) 
mottles; moderate coarse prismatic structure parting 
to weak medium subangular blocky; firm; few fine 
roots; discontinuous faint dark brown (7.5YR 4/2) 
clay films on faces of peds, continuous in pores; 
patchy distinct dark gray (10YR 4/1) clay films on 
vertical faces of peds; vertical faces of peds are 
grayish brown (2.5Y 5/2) if they have no clay films; 
about 15 percent angular pebbles and 5 percent 
rounded pebbles; very compact; very strongly acid; 
clear wavy boundary. 

3Bt4—37 to 48 inches; brown (10YR 4/3) very gravelly 
sandy loam; common fine prominent strong brown 
(7.5YR 5/6) and common coarse faint brown (10YR 
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5/3) mottles; weak medium subangular blocky struc- 
ture; friable; few fine roots; patchy distinct brown 
(7.5YR 5/2) clay films on faces of peds and clay 
bridging between most mineral grains; about 40 per- 
cent angular pebbles; very strongly acid; gradual 
wavy boundary. 

3C—48 to 60 inches; pale brown (10YR 6/3) very grav- 
elly sandy loam; few fine prominent yellowish red 
(5YR 4/6) and common medium prominent yellowish 
brown (10YR 5/6) mottles; massive; very friable; 
about 40 percent angular pebbles; very strongly 
acid. 


The thickness of the solum ranges from 24 to 50 
inches. The silty mantle is 15 to 30 inches thick. The 
content of pebbles ranges from 0 to 5 percent in the silty 
mantle, from 2 to 15 percent in the 2Bt horizon, and 
from 15 to 50 percent in the 3Bt and 3C horizons. The 
content of cobbles ranges from 0 to 2 percent in the silty 
mantle and from 0 to 10 percent in the 2Bt horizon. The 
profile is very strongly acid to slightly acid throughout. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. The 2Bt 
horizon is loam, sandy loam, or loamy sand. The 3Bt 
horizon is gravelly loam, very gravelly loam, gravelly 
sandy loam, or very gravelly sandy loam. The 3C horizon 
is gravelly or very gravelly sandy loam. 


Oesterle Series 


The Oesterle series consists of somewhat poorly 
drained soils that formed in silty and loamy deposits and 
in the underlying sand and gravel. These soils are on 
outwash plains. Permeability is moderate in the upper 
part of the profile and rapid or very rapid in the lower 
part. Slope ranges from 0 to 2 percent. 

These soils have a lower content of fine sand or 
coarser sand in the 2Bt horizon than is definitive for the 
Oesterle series. This difference, however, does not alter 
the usefulness or behavior of the soils. 

Oesterle soils are similar to Hatley, Magnor, and 
Mylrea soils and are near Scott Lake soils. Hatley soils 
are stony, have a solum that is thicker than that of the 
Oesterle soils, and have a substratum of loamy or sandy 
glacial till. Magnor soils have a firm and very compact 
substratum of loamy glacial till. Mylrea soils have a 
cambic horizon and a substratum of granite residuum. 
Scott Lake soils are moderately well drained and are on 
the slightly higher flats. 

Typical pedon of Oesterle silt loam, 555 feet north and 
700 feet east of the southwest corner of sec. 15, T. 31 
N., R. 10 E. 


A—0 to 4 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate fine granular struc- 
ture; friable; many fine roots; about 2 percent peb- 
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bles and 1 percent cobbles; medium acid; abrupt 
wavy boundary. 

E—4 to 8 inches; grayish brown (10YR 5/2) silt loam; 
few fine prominent strong brown (7.5YR 5/6) and 
few fine distinct dark brown (7.5YR 4/4) mottles; 
weak thin platy structure; very friable; common fine 
roots; about 2 percent pebbles and 1 percent cob- 
bles; many prominent dark reddish brown (5YR 2/2) 
concretions (iron and manganese oxides) less than 
2 millimeters in diameter; medium acid; clear wavy 
boundary. 

E/B—8 to 18 inches; brown (10YR 5/3) silt loam (E), 
very pale brown (10YR 7/3) dry; many fine promi- 
nent strong brown (7.5YR 5/8) mottles; weak thin 
platy structure; very friable; about 70 percent of the 
horizon occurring as tongues of E material extending 
into or completely surrounding isolated remnants of 
dark brown (7.5YR 4/4) silt loam (Bt); many fine 
distinct yellowish red (5YR 5/6) and common fine 
distinct light brownish gray (10YR 6/2) mottles; 
weak fine subangular blocky structure; friable; 
patchy faint dark brown (7.5YR 3/4) clay films on 
faces of peds, discontinuous in pores; common fine 
roots; about 4 percent pebbles and 2 percent cob- 
bles; common distinct dark reddish brown (5YR 2/2) 
concretions (iron and manganese oxides) less than 
2 millimeters in diameter; very strongly acid; clear 
wavy boundary. 

B/E—18 to 24 inches; dark brown (7.5YR 4/4) silt loam 
(Bt); common fine distinct yellowish red (5YR 5/6) 
and light brownish gray (10YR 6/2) mottles; weak 
fine subangular blocky structure; friable; patchy dis- 
tinct dark reddish brown (5YR 3/4) clay films on 
faces of peds, discontinuous in pores; about 20 per- 
cent of the horizon occurring as tongues of brown 
(10YR 5/3) silt loam (E), very pale brown (10YR 
7/3) dry; many fine distinct strong brown (7.5YR 
5/6) mottles; weak medium platy structure; very fri- 
able; few fine roots; about 4 percent pebbles and 2 
percent cobbles; common distinct dark reddish 
brown (5YR 2/2) concretions (iron and manganese 
oxides) less than 2 millimeters in diameter; very 
strongly acid; clear wavy boundary. 

2Bt1—24 to 28 inches; dark brown (7.5YR 4/4) loam; 
few fine distinct yellowish red (5YR 5/6) and 
common medium distinct strong brown (7.5YR 5/6) 
and light brownish gray (10YR 6/2) mottles; weak 
medium subangular blocky structure; friable; few fine 
roots; about 4 percent pebbles and 2 percent cob- 
bles; patchy distinct dark reddish brown (5YR 3/4) 
clay films on faces of peds, discontinuous in pores; 
few distinct dark reddish brown (5YR 2/2) concre- 
tions (iron and manganese oxides) less than 2 milli- 
meters in diameter; very strongly acid; abrupt wavy 
boundary. 

3Bt2—28 to 32 inches; dark brown (7.5YR 3/4) gravelly 
loamy sand; common fine distinct brown (10YR 5/3) 
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and strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; very friable; 
few fine roots; about 25 percent pebbles and 4 
percent cobbles; distinct dark reddish brown (5YR 
3/4) clay bridging between most mineral grains; very 
strongly acid; clear wavy boundary. 

3C—32 to 60 inches; brown (10YR 5/3) stratified sand 
and gravei; single grain; loose; about 35 percent 
pebbles and 5 percent cobbles; medium acid. 


The thickness of the solum ranges from 22 to 40 
inches. The silty mantle is as much as 32 inches thick. 
The content of pebbles ranges from 0 to 5 percent in the 
silty mantle, from 0 to 15 percent in the 2Bt1 horizon, 
from 5 to 35 percent in the 3Bt2 horizon, and from 5 to 
60 percent in the 3C horizon. The content of cobbles 
ranges from 0 to 2 percent in the silty mantle and from 0 
to 5 percent in the 2Bt1, 3Bt2, and 3C horizons. The 
solum is slightly acid to very strongly acid, and the sub- 
stratum is medium acid to slightly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The E/B and B/E horizons are silt 
loam or loam. The 3Bt2 horizon is loamy sand, gravelly 
loamy sand, sandy loam, or gravelly sandy loam. 


Pence Series 


The Pence series consists of well drained soils on 
outwash plains, eskers, and kames. These soils formed 
in loamy and sandy deposits. Permeability is moderately 
rapid in the upper part of the profile and rapid or very 
rapid in the lower part. Slope ranges from 0 to 45 per- 
cent. 

Pence soils are near Vilas soils. The nearby soils are 
in positions on the landscape similar to those of the 
Pence soils. They are excessively drained and are sandy 
throughout. 

Typical pedon of Pence sandy loam, 15 to 45 percent 
slopes, 710 feet east and 20 feet north of the southwest 
corner of sec. 23, T. 34.N., R. 11 E. 


A—0 to 3 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; many fine roots; about 8 percent peb- 
bles and 2 percent cobbles; common uncoated sand 
grains; medium acid; abrupt smooth boundary. 

E—3 to 5 inches; brown (7.5YR 5/2) sandy loam; weak 
medium platy structure; very friable; many fine roots; 
about 10 percent pebbles and 2 percent cobbles; 
medium acid; abrupt broken boundary. 

Bsi—5 to 9 inches; dark reddish brown (5YR 3/4) grav- 
elly sandy loam; weak medium subangular blocky 
structure; very friable; common fine roots; about 17 
percent pebbles and 2 percent cobbles; medium 
acid; clear wavy boundary. 
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Bs2—9 to 18 inches; dark brown (7.5YR 4/4) gravelly 
loamy sand; weak medium subangular blocky struc- 
ture; very friable; common fine roots; about 21 per- 
cent pebbles and 2 percent cobbles; medium acid; 
abrupt wavy boundary. 

BC—18 to 27 inches; dark brown (7.5YR 4/4) gravelly 
sand; single grain; loose; few fine roots; about 21 
percent pebbles and 2 percent cobbles; medium 
acid; clear wavy boundary. 

C—27 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied sand and gravel; single grain; loose; about 214 
percent pebbles and 2 percent cobbles; medium 
acid. 


The thickness of the solum ranges from 20 to 36 
inches. The content of pebbles ranges from 2 to 15 
percent in the A and E horizons and from 5 to 35 
percent in the Bs, BC, and C horizons. The content of 
cobbles ranges from 0 to 5 percent throughout the pro- 
file. The solum is slightly acid to very strongly acid, and 
the substratum is slightly acid or medium acid. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is 2 to 5 
inches thick. Some pedons have an Ap horizon. The Bs1 
horizon is sandy loam or gravelly sandy loam. The Bs2 
horizon is loamy sand or gravelly loamy sand. The BC 
horizon is sand, gravelly sand, loamy sand, or gravelly 
loamy sand. 


Scott Lake Series 


The Scott Lake series consists of moderately well 
drained soils that formed in silty and loamy deposits and 
in the underlying sand and gravel. These soils are on 
outwash plains. Permeability is moderate or moderately 
rapid in the upper part of the profile and rapid or very 
rapid in the lower part. Slope ranges from 0 to 2 percent. 

These soils have a lower content of fine sand or. 
coarser sand in the 2Bt horizon than is definitive for the 
Scott Lake series. This difference, however, does not 
alter the usefulness or behavior of the soils. 

Scott Lake soils are near Antigo and Oesterle soils. 
Antigo soils are well drained and are on the higher 
upland flats and on swells, hills, Knolls, and ridges above 
the Scott Lake soils. Oesterle soils are somewhat poorly 
drained and are on the lower flats and in swales and 
drainageways below the Scott Lake soils. 

Typical pedon of Scott Lake silt loam, 1,790 feet south 
and 140 feet west of the northeast corner of sec. 27, T. 
32 N., R. 10 E. 


A—O0 to 5 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate fine granular struc- 
ture; friable; many fine roots; about 2 percent peb- 
bles and cobbles; strongly acid; abrupt wavy bound- 


ary. 
Bs—5 to 8 inches; dark yellowish brown (10YR 4/4) silt 
loam; weak fine subangular blocky structure; very 
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friable; many fine roots; about 2 percent pebbles 
and cobbles; very strongly acid; clear wavy bounda- 


ry. 

E—8 to 13 inches; brown (10YR 5/3) silt loam, very pale 
brown (10YR 7/3) dry; moderate thin platy structure; 
very friable; common fine roots; about 2 percent 
pebbles and cobbles; strongly acid; clear wavy 
boundary. 

B/E—13 to 19 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); moderate fine angular blocky struc- 
ture; friable; discontinuous distinct dark brown 
(7.5YR 4/4) clay films on faces of peds; about 40 
percent of the horizon occurring as tongues of 
brown (10YR 5/3) silt loam (E), very pale brown 
(10YR 7/3) dry; weak thin platy structure; very fri- 
able; common fine roots; about 3 percent pebbles 
and 2 percent cobbles; very strongly acid; clear 
wavy boundary. 

Btt—19 to 30 inches; dark yellowish brown (10YR 4/4) 
silt loam; few fine distinct strong brown (7.5YR 5/6) 
mottles; moderate fine angular blocky structure; fri- 
able; common fine roots; trace of pebbles and 2 
percent cobbles; discontinuous prominent dark red- 
dish brown (5YR 3/4) clay films on faces of peds; 
common distinct pale brown (10YR 6/3) uncoated 
silt and very fine sand grains, primarily on vertical 
faces of peds; very strongly acid; clear wavy bound- 


ary. 

2Bt2—30 to 35 inches; dark yellowish brown (10YR 4/4) 
loam; few fine distinct grayish brown (10YR 5/2), 
common fine distinct yellowish red (5YR 4/6), and 
common medium distinct strong brown (7.5YR 5/6) 
mottles; weak fine subangular blocky structure; fri- 
able; few fine roots; about 6 percent pebbles and 2 
percent cobbles; patchy prominent dark reddish 
brown (5YR 3/4) clay films on faces of peds; very 
strongly acid; abrupt wavy boundary. 

3Bt3—35 to 39 inches; dark brown (7.5YR 4/4) gravelly 
sandy loam; few fine distinct yellowish red (5YR 
4/6) and common fine distinct strong brown (7.5YR 
5/6) and grayish brown (10YR 5/2) mottles; weak 
medium subangular blocky structure; very friable; 
tends to part along horizontal cleavage planes inher- 
ited from the parent material; few fine roots; about 
16 percent pebbles and 2 percent cobbles; patchy 
distinct dark reddish brown (5YR 3/4) clay films on 
faces of peds and clay bridging between most min- 
eral grains; very strongly acid; clear wavy boundary. 

3C—39 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied sand and gravel; single grain; loose; about 24 
percent pebbles and 2 percent cobbles; medium 
acid. 


The thickness of the solum ranges from 22 to 40 
inches. The silty mantle is as much as 32 inches thick. 
The content of pebbles ranges from 0 to 5 percent in the 
silty mantle, from 0 to 15 percent in the 2Bt2 horizon, 
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from 5 to 35 percent in the 3Bt3 horizon, and from 5 to 
60 percent in the 3C horizon. The content of cobbles 
ranges from 0 to 2 percent in the silty mantle and from 0 
to 5 percent in the 2Bt2, 3Bt3, and 3C horizons. The 
solum is very strongly acid to slightly acid, and the sub- 
stratum is slightly acid or medium acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 2 to 5 inches thick. Some pedons 
have an Ap horizon. The E, B/E, and Bt1 horizons are 
loam or silt loam. The 3Bt3 horizon is loamy sand, grav- 
elly loamy sand, sandy loam, or gravelly sandy loam. 


Seelyeville Series 


The Seelyeville series consists of very poorly drained, 
moderately rapidly permeable soils that formed in organ- 
ic material. These soils are on outwash plains, in glacial 
lake basins, and on moraines. Slope ranges from 0 to 2 
percent. 

These soils have redder hue and contain more wood 
fragments and fibers than is definitive for the Seelyeville 
series. These differences, however, do not alter the use- 
fulness or behavior of the soils. 

Seelyeville soils are similar to Cathro, Loxley, and 
Markey soils. Cathro and Markey soils are underlain by 
loamy deposits and sandy deposits, respectively. These 
deposits are at a depth of 16 to 51 inches. Loxley soils 
are extremely acid or very strongly acid. 

Typical pedon of Seelyeville muck, in an area of See- 
lyeville, Cathro, and Markey mucks, 2,300 feet west and 
230 feet south of the northeast corner of sec. 18, T. 32 
N., R. 11 E. 


Oai—0 to 6 inches; black (N 2/0), broken face and 
rubbed, black (5YR 2/1), pressed, sapric material; 
about 30 percent fiber, 10 percent rubbed; weak 
medium subangular blocky structure; very friable; 
many fine roots; primarily herbaceous fibers and 
some woody ones; about 10 percent dark brown 
(7.5YR 4/4) wood fragments; about 15 percent min- 
eral material; brown (10YR 5/3) sodium pyrophos- 
phate extract; slightly acid (pH 6.2 by Truog 
method); clear smooth boundary. 

Oa2—6 to 29 inches; black (5YR 2/1), broken face and 
rubbed, dark reddish brown (SYR 2/2), pressed, 
sapric material; about 35 percent fiber, 10 percent 
rubbed; massive; very friable; tends to part along 
weaknesses in the fibers; primarily herbaceous 
fibers and some woody ones; about 15 percent dark 
brown (7.5YR 4/4) wood fragments; about 15 per- 
cent mineral material; brown (10YR 5/3) sodium pyr- 
ophosphate extract; slightly acid (pH 6.1 by Truog 
method); clear smooth boundary. 

Oa3—29 to 60 inches; dark reddish brown (5YR 3/2), 
broken face and pressed, black (5YR 2/1), rubbed, 
sapric material; about 30 percent fiber, 5 percent 
rubbed; massive; very friable; tends to part along 
weaknesses in the fibers; primarily herbaceous 
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fibers and some woody ones; about 15 percent dark 
brown (7.5YR 4/4) wood fragments; about 20 per- 
cent mineral content; brown (10YR 5/3) sodium pyr- 
ophosphate extract; slightly acid (pH 6.5 by Truog 
method). 


The organic material is more than 51 inches thick. 
Many pedons have a surface cover of sphagnum moss 
as much as 4 inches thick. The content of wood frag- 
ments is as much as 30 percent. The content of mineral 
ash is also as much as 30 percent. The organic material 
is medium acid to mildly alkaline. 

The sapric material has hue of 5YR, 7.5YR, or 10YR 
or is neutral in hue. It has value of 2 or 3 and chroma of 
0 to 3. Some pedons have a few thin layers of hemic 
material. 


Sherry Series 


The Sherry series consists of very poorly drained soils 
on moraines. These soils formed in silty deposits and in 
the underlying glacial drift, which contains some granite 
residuum. Permeability is moderate or moderately slow in 
the upper part of the profile and moderately slow in the 
lower part. Slope ranges from 0 to 2 percent. 

These soils have a thinner dark mineral surface layer, 
are grayer in the lower part of the solum, and have a 
smaller increase in clay content in the B horizon than is 
definitive for the Sherry series. These differences, how- 
ever, do not alter the usefulness or behavior of the soils. 

Sherry soils are similar to Cable and Minocqua soils 
and are near Milladore soils. Cable and Minocqua soils 
have less clay in the subsoil than the Sherry soils. Min- 
ocqua soils have a stratified sand and gravel substratum. 
Milladore soils are somewhat poorly drained. They are 
on knolls and swells above the Sherry soils. 

Typical pedon of Sherry muck, in an area of Minocqua, 
Cable, and Sherry mucks, 40 feet north and 1,150 feet 
west of the southeast corner of sec. 23, T. 31.N., R. 9 E. 


Oa—0 to 6 inches; black (N 2/0), broken face, very dark 
gray (10YR 3/1), rubbed and pressed, sapric materi- 
al; about 20 percent fiber, 4 percent rubbed; moder- 
ate very fine granular structure; very friable; many 
fine roots; primarily herbaceous fibers and some 
woody ones; about 2 percent dark brown (7.5YR 
4/4) wood fragments; about 30 percent mineral ma- 
terial; dark brown (10YR 3/3) sodium pyrophosphate 
extract; about 2 percent rounded pebbles and cob- 
bles; strongly acid (pH 5.4 by Truog method); abrupt 
wavy boundary. 

A—6 to 8 inches; very dark gray (1{0YR 3/1) silt loam; 
common fine faint dark brown (7.5YR 3/2) and few 
fine prominent brown (7.5YR 4/4) mottles; weak 
coarse prismatic structure; firm; tends to part along 
horizontal cleavage planes inherited from the parent 
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material; common fine roots; trace of pebbles and 
cobbles; strongly acid; abrupt wavy boundary. 

Bg—8 to 12 inches; dark gray (10YR 4/1) silt loam; few 
fine distinct brown (10YR 4/3) and common fine 
prominent dark brown (7.5YR 4/4) mottles; weak 
coarse prismatic structure; firm; tends to part along 
horizontal cleavage planes inherited from the parent 
material; common fine roots; trace of pebbles and 
cobbles; few thin broken layers of very dark gray 
(10YR 3/1) silt loam; medium acid; clear wavy 
boundary. 

Btg1—12 to 22 inches; gray (5Y 5/1) silt loam; many 
medium prominent yellowish red (5YR 5/6) and few 
fine prominent red (2.5YR 4/8) mottles; weak 
coarse prismatic structure parting to weak fine angu- 
lar blocky; friable; few fine roots; patchy prominent 
dark gray (10YR 4/1) clay films on faces of peds, 
Continuous in pores; trace of pebbles and cobbles; 
slightly acid; clear wavy boundary. 

2Btg2—22 to 28 inches; gray (5Y 5/1) loam; many fine 
prominent yellowish red (5YR 5/6) and common fine 
prominent red (2.5YR 4/8) mottles; weak coarse 
prismatic structure parting to moderate fine suban- 
gular blocky; friable; few fine roots; patchy promi- 
nent dark gray (10YR 4/1) clay films on faces of 
peds, continuous in pores; about 6 percent rounded 
pebbles; slightly acid; gradual wavy boundary. 

3Btg3—28 to 43 inches; olive gray (5Y 5/2) sandy loam; 
few fine faint greenish gray (6GY 5/1), many coarse 
faint olive (5Y 5/3), and common fine prominent 
yellowish red (5Y 5/6) and red (2.5YR 4/8) mottles; 
weak coarse prismatic structure parting to weak 
medium subangular biocky; firm; few fine roots; 
patchy prominent dark gray (10YR 4/1) clay films on 
faces of peds, continuous in pores; about 5 percent 
rounded and angular pebbles; continuous prominent 
dark grayish brown (10YR 4/2) uncoated sand and 
silt grains on vertical faces of peds; very compact; 
neutral; diffuse wavy boundary. 

3C1—43 to 52 inches; olive gray (5Y 5/2) sandy clay 
loam; few medium distinct dark greenish gray (5G 
4/1), few fine prominent red (2.5YR 4/8), common 
coarse faint olive (5Y 5/3), and few medium faint 
dark greenish gray (5GY 4/1) mottles; massive; firm; 
few fine roots; about 13 percent rounded and angu- 
lar pebbles; few thin broken layers of reddish gray 
(5YR 5/2) sandy loam; very compact; neutral; clear 
wavy boundary. 

3C2—52 to 57 inches; olive gray (5Y 4/2) sandy loam; 
common medium prominent dark red (2.5YR 3/6), 
many coarse prominent yellowish red (SYR 4/6), 
and few medium faint greenish gray (5GY 5/1) mot- 
tles; massive; firm; very compact; about 8 percent 
angular and rounded pebbles; neutral; clear wavy 
boundary. 

3C3—57 to 60 inches; olive gray (5Y 4/2) sandy loam; 
few medium prominent dark red (2.5YR 3/6), many 
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fine prominent reddish brown (5YR 4/4), and few 
medium faint dark greenish gray (GGY 4/1) mottles; 
massive; firm; very compact; about 8 percent angu- 
lar and rounded pebbles; neutral. 


The thickness of the solum ranges from 30 to 50 
inches. The silty mantle is 15 to 30 inches thick. The 
content of pebbles ranges from 0 to 5 percent in the silty 
mantle and from 2 to 15 percent in the lower part of the 
solum and in the substratum. The content of cobbles 
ranges from 0 to 2 percent in the silty mantle and from 0 
to 10 percent in the lower part of the solum and in the 
substratum. The solum is very strongly acid to neutral, 
and the substratum is strongly acid to mildly alkaline. 

The Oa horizon has hue of 5YR, 7.5YR, or 10YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. It is 2 to 6 inches thick. The 2Btg2 horizon is loam, 
sandy loam, or loamy sand. The 3Btg3 and 3C horizons 
are sandy loam, loam, sandy clay loam, or clay loam. 


Vilas Series 


The Vilas series consists of excessively drained, rapid- 
ly permeable soils that formed in sandy deposits. These 
soils are on outwash plains. Slope ranges from 0 to 15 
percent. 

These soils contain less extractable iron and aluminum 
in the Bs horizon than is definitive for the Vilas series. 
This difference, however, does not alter the usefulness 
or behavior of the soils. 

Vilas soils are near the sandy Au Gres and Croswell 
soils. The somewhat poorly drained Au Gres soils and 
the moderately well drained Croswell soils are on low 
flats and in swales and drainageways below the Vilas 
soils. 

Typical pedon of Vilas loamy sand, 0 to 6 percent 
slopes, 660 feet west and 50 feet south of the northeast 
corner of sec. 14, T. 34.N., R. 11 E. 


A—O to 3 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; very friable; many fine roots; about 
2 percent pebbles; common uncoated sand grains; 
strongly acid; abrupt smooth boundary. 

E—3 to 4 inches; brown (7.5YR 4/2) loamy sand; weak 
fine subangular blocky structure; very friable; many 
fine roots; about 2 percent pebbles; strongly acid; 
abrupt smooth boundary. 

Bs1—4 to 8 inches; dark reddish brown (5YR 3/4) loamy 
sand; weak medium subangular blocky structure; 
very friable; many fine roots; about 2 percent peb- 
bles; strongly acid; clear wavy boundary. 

Bs2—8 to 13 inches; dark brown (7.5YR 4/4) loamy 
sand; weak coarse subangular blocky structure; very 
friable; common fine roots; about 3 percent pebbles; 
strongly acid; gradual wavy boundary. 
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BC—13 to 29 inches; brown (7.5YR 5/4) sand; weak 
coarse subangular blocky structure; very friable; few 
fine roots; about 4 percent pebbles; medium acid; 
clear wavy boundary. 

C—29 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; few fine roots; about 3 percent 
pebbles; slightly acid. 
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The thickness of the solum ranges from 24 to 36 
inches. The content of pebbles ranges from 0 to 10 
percent throughout the profile. The solum is slightly acid 
to very strongly acid, and the substratum is slightly acid 
or medium acid. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is 0.5 inch to 
4.0 inches thick. Some pedons have an Ap horizon. The 
E horizon is sand or loamy sand. 


Formation of the Soils 
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The following paragraphs give information about the 
geology and underlying material in Langlade County and 
relate the factors and processes of soil formation to the 
soils in the county. 


Geology and Underlying Material 


Robert N. Cheetham, geologist, Soil Conservation Service, helped 
prepare this section. 


Crystalline bedrock of Precambrian age underlies gla- 
cial deposits in Langlade County (8). The bedrock is a 
complex of folded and faulted, igneous and metamorphic 
rocks that are part of the Canadian Shield. 

The surface of the bedrock is rather smooth but is 
irregular, having a relief of several hundred feet in the 
county. The slope of the bedrock is generally north to 
south at about 6 feet per mile. Joints or other cracks are 
in the bedrock, but these openings seldom extend more 
than 30 feet below the surface of the bedrock. 

Bedrock is close to the surface in Ackley Township, 
where Marathon and Mylrea soils occur. The lower 
layers of these soils formed in granite residuum. Hard 
granite is 40 to 60 inches below the surface of the 
Marathon soils. A few bedrock outcrops are along the 
Wolf River. 

Glaciers moved into or across the survey area several 
times after the Ice Age began, more than 1 million years 
ago. They transported a great amount of pulverized and 
other rock material, called glacial drift. The glacial drift 
was derived from local bedrock, from material deposited 
by previous glaciers, and from other material transported 
into the area. When the ice melted or stagnated, the 
glacial drift was deposited throughout the county in the 
form of till, outwash, and lacustrine deposits. The glacial 
drift is several hundred feet thick in the hilly areas but is 
thinner in the southwestern part of the county. 

The glacial drift in Langlade County is of several differ- 
ent ages. The older drift, which generally has a silty 
mantle, is a surface deposit in the southwestern part of 
the county. Areas where this drift is deposited are distin- 
guished by a scarcity of lakes, undrained depressions, 
and hilly topography. The older drift is mostly till charac- 
terized by reddish colors (hue of 5YR or 2.5YR), loamy 
texture, and few stones. The upper part of the till is firm 
and very dense, restricting the downward movement of 
water. 


The till in the older drift area of the county is probably 
from two different ages of glaciation, as is indicated by 
differences in lithology, particle-size components, and 
clay flows. The oldest till, called Wausau till, is in map 
unit 6 on the general soil map. This is a thin layer of till 
over Precambrian bedrock. The lithology of the till is 
similar to that of the underlying bedrock, but erratics also 
are evident. The fine earth fraction (material less than 2 
millimeters in size) of the unweathered parts is common- 
ly loam that averages 48 percent sand, 29 percent silt, 
and 23 percent clay. The content of cobbles averages 2 
percent and the content of pebbles 6 percent. The clay 
flows in the Wausau till are more developed than those 
in the younger Merrill till, indicating considerable weath- 
ering. 

The Merrill till is in map unit 3 on the general soil map. 
It is much thicker than the Wausau till. The fine earth 
fraction of the unweathered parts is commonly sandy 
loam that averages 67 percent sand, 21 percent silt, and 
12 percent clay. The content of cobbles averages 4 
percent and the content of pebbles 9 percent. The Mer- 
rill till is more than 40,000 years old. Its weathering 
profiles suggest that it is probably of pre-Wisconsinan 
age (7). 

The most recent glaciation of the survey area occurred 
during the Cary substage of the Wisconsinan Glaciation, 
between 12,500 and 20,000 years ago. During this sub- 
stage, three lobes of glacial ice moved into the survey 
area (9). The Wisconsin Valley lobe, which formed the 
Harrison Moraine at its furthest advance, came from the 
northwest. It covered only a small part of the area, the 
northwest corner. The drift deposited by this lobe is 
similar to that deposited by the other lobes, but it is 
redder, having hue of 5YR or 2.5YR. The Langlade lobe 
came from the northeast, moving down the crystalline 
bedrock slope. The rock fragments that it incorporated 
were mostly granite, quartzite, schist, and gneiss. The 
Green Bay lobe moved up the bedrock slope from the 
southeast, passing over limestone, sandstone, and crys- 
talline bedrock. The pink granite, dolomite, and sand- 
stone fragments that it carried reflect this movement (3). 
The lobes passed over their own outwash and the Merrill 
drift as they moved into the survey area. 

The furthest advance of the lobes is marked by a belt 
of morainic hills (terminal moraines). This belt extends 
southeastward from the northwest corner of the county 
to the central part (Parrish Moraine) and then southwest- 
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ward to the Marathon County line (Outer Moraine). Sub- 
sequent melting and readvances of the ice lobes created 
recessional moraines along the ice margins but behind 
the terminal moraines. The Summit Lake Moraine was 
formed about 3 miles northeast of the Parrish Moraine. 
The Elderon Moraine, marked by ridges of outwash 
trending northeast to southwest, was formed about 6 
miles southeast of the Outer Moraine. The Bowler Mo- 
raine lies about 8 miles southeast of the Elderon Mo- 
raine. Most of its features are buried by outwash depos- 
its. 

The morainic hills are the roughest part of the county. 
They have many kettles created by the melting of buried 
ice blocks. Many of these kettles are lakes, ponds, bogs, 
or swamps. The moraines, especially the Parrish Mo- 
raine, also have many small, ice-contact lake basins. 
These basins were formerly water-filled holes in the sur- 
face of the glacial ice. They commonly contain lacustrine 
deposits and are bordered by prominent ridges of glacial 
drift. 

Ground moraines from the Cary substage are scarce 
in Langlade County. Most initial formations were subse- 
quently destroyed by readvances of the ice lobes or 
buried by outwash deposits when the ice lobes melted. 
Elongated and rather smooth swells and hills of till, 
called drumlins, are in the northeastern and southeastern 
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parts of the county. They were shaped in grooves at the 
base of the ice lobes. Most are outwash-cored and till- 
capped drumlins oriented parallel to the movement of 
the ice lobes. 

The till of Cary age has brownish colors (hue of 10YR 
or 7.5YR). It is loamy sand or sand and has many 
stones. It averages 10 percent cobbles and 13 percent 
pebbles. The fine earth fraction of unweathered parts 
averages 84 percent sand, 10 percent silt, and 6 percent 
clay. 

Glacial outwash in Langlade County is mostly from the 
Cary substage. It occurs as eskers, kames, and outwash 
plains. Narrow, snake-shaped ridges, called eskers, and 
gravelly knobs, called kames, were created when 
meltwater deposited sand and gravel in holes and chan- 
nels in the glacial ice. 

The meltwater also deposited outwash on, within, and 
between the moraines. The result is a landscape of 
rather flat outwash plains intermixed with swells and hills 
of outwash and stony till. Many of the outwash plains 
have kettles and meltwater flow channels. The kettles, or 
pits, were created by the melting of ice blocks within the 
outwash deposits (fig. 19). 

The largest outwash plain, known as the Antigo Flats, 
is in the south-central part of the county. As meltwater 
deposited outwash during the Cary substage, this trian- 


Figure 19.—A kettle in an area of an Antigo soil. 
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gular plain was formed in the angle between the distal 
edges of the Langlade and Green Bay lobes. 

Many of the outwash plains are stratified sand and 
gravel mantled with silty or loamy deposits. Strong winds 
may have carried some of the finer textured material 
onto the adjacent uplands. This material contains peb- 
bles and cobbles. Windthrow of trees or frost action may 
have mixed some coarse fragments from the underlying 
outwash into the finer textured material. The coarse frag- 
ments may also indicate, however, that the finer textured 
material is of glaciofluvial origin. The coarse fragments 
may have rolled or ice-rafted into the silty or loamy 
material. This theory is supported by the presence of fine 
sand or coarser material throughout the finer textured 
material and by horizontal bedding planes in part of this 
material. 

An outwash plain in the Post Lake area is mostly sand. 
The content of coarse fragments in this sandy material is 
less than 10 percent. 

Lacustrine deposits ranging from clay to sand were 
laid down in kettles and glacial lakes by slowly moving or 
ponded glacial meltwater. Some alluvial deposits are 
along the major drainageways in the county. This alluvi- 
um eroded from the uplands after the Cary ice lobes 
melted. 

During the postglacial period, many shallow lakes and 
waterways provided a favorable environment for aquatic 
plants. The organic soils in the county formed in the 
decomposed residue of these aquatic plants. 


Factors of Soil Formation 


The soils in Langlade County formed through process- 
es acting on deposited or accumulated geologic material. 
The characteristics of the soil at any given point are 
determined by the physical and mineralogical composi- 
tion of the parent material; the climate that has existed 
since the parent material accumulated; the plant and 
animal life on and in the soil; the relief, or lay of the land; 
and the length of time that the processes of soil forma- 
tion have acted on the soil material (5). Each of these 
factors affects the formation of every soil, but the rela- 
tive importance of each differs from place to place. One 
factor, for example, may dominate the formation of a soil 
and determine most if its properties. In general, however, 
the effect of each of these factors is modified by the 
effects of the others. 


Parent Material 


Parent material in Langlade County consists mostly of 
glacial till, outwash, and lacustrine deposits, which in 
places are covered by a thin layer of silty or loamy 
windblown material. Some of the soils formed in more 
recent deposits of organic material or alluvium. 

Many soils in the county formed entirely or partly in 
glacial till of different ages. Hatley, Kennan, and 
Keweenaw soils and some of the Cable soils formed in 
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Cary till. Amery, Freeon, and Magnor soils and most of 
the Cable soils formed in Merrill till. Amery soils are on 
the highest parts of the landscape, where the upper part 
of the till appears to have been reworked by glacial 
meltwater. Marathon, Milladore, Mylrea, and Sherry soils 
formed in Wausau till. Marathon and Mylrea soils are on 
the highest parts of the Wausau till landscape, where 
bedrock is very close to the surface. 

Many of the soils formed entirely or partly in glacial 
outwash. Antigo, Langlade, Minocqua, Oesterle, and 
Scott Lake soils formed in areas where sand and gravel 
outwash is mantled with silty and loamy deposits. Pence 
soils formed on eskers and kames and in other areas 
where sand and gravel outwash is mantled with loamy or 
sandy deposits. Au Gres, Croswell, and Vilas soils 
formed in areas where most of the outwash is sandy. 

Comstock, Crystal Lake, Ingalls, and Menominee soils 
formed entirely or partly in glacial lacustrine deposits. 
Fordum soils formed in postglacial deposits of alluvium 
along the major drainageways. Cathro, Loxley, Markey, 
and Seelyeville soils formed in postglacial deposits of 
organic material in bogs and other depressional areas. 


Climate 


Climate directly affects soil formation through the 
weathering of rocks. It also alters the parent material 
through the mechanical action of freezing and thawing. It 
indirectly affects the accumulation of organic matter by 
supplying energy and a suitable environment for the 
growth of both plant-and animal organisms. 

Precipitation and temperature are the chief elements 
of climate responsible for soil features. These elements 
determine the amount of water available for percolation 
and the formation and decomposition of organic matter, 
the major processes in the formation of soils. 

Percolating water from rainfall and snowmelt affects 
both the solution and hydration of mineral material and 
the organic substances. The movement of this water 
also controls the distribution of substances throughout 
the soil. 

The soils in Langlade County usually have a frozen 
layer in winter. This layer restricts the percolation of 
water. Consequently, the processes of soil formation are 
very slow or are suspended in winter. The physical 
action of frost heave also affects profile development. 
The high temperature in summer increases the evapora- 
tion and transpiration of moisture, thus limiting the 
amount of percolating water available for soil formation. 
Temperature also affects the growth and decomposition 
of organic matter. Decomposition is much slower in 
cooler climates than in warmer ones. 

Wind indirectly affects the moisture content of soils by 
influencing the rate of evaporation. In addition, the wind 
often blows away fine particles of soil and organic mate- 
rial, thereby eroding the surface layer. These particles 
are deposited elsewhere as new parent material. 
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Climate is modified by variations in slope aspect. The 
soils on south- or west-facing slopes are warmed and 
dried by the sun and wind more thoroughly than those 
on north- and east-facing slopes. The soils on the 
cooler, more humid north- and east-facing slopes gener- 
ally contain more moisture and are frozen for a longer 
period. 


Plant and Animal Life 


Living organisms, such as plants, bacteria, fungi, in- 
sects, earthworms, and rodents, influence the formation 
of soils. Plants generally have the greatest influence on 
soil formation. Plant roots penetrate the soil body, there- 
by creating channels for percolating water. The roots 
excrete a number of acid substances that act on rocks 
and minerals and bring nutrients or mineral substances 
into solution. These nutrients are absorbed and translo- 
cated upwared to stems and leaves. When the plants 
die, the translocated minerals are released to the upper 
soil layers. The organic acids formed from the decaying 
plant residue accelerate soil formation by reacting with 
rock and mineral constituents. 

Plants indirectly affect soil formation by modifying the 
effects of climate. For example, they reduce the force of 
winds, thereby influencing the evaporation rate of perco- 
lating water and the deposition of windblown parent ma- 
terial. 

Animals burrow into the soil and mix the material of 
the different layers. Roots and percolating water follow 
the channels created by the animals. Animal life affects 
soil structure, helps to decompose organic matter, and 
carries nutrients upward in the soil profile. When these 
animals die, they contribute to the supply of organic 
matter in the soil. 

Human activities recently have had important effects 
on the soils in the county. The original condition of some 
soils has been altered by these activities, which include 
removing the native vegetation, mixing the upper layers 
through cultivation, and planting crops that are different 
from the native vegetation. Removal of the native vege- 
tation has accelerated erosion on sloping soils. Heavy 


tillage and harvesting equipment has compacted the soil. 


Applications of lime and fertilizer have altered the pH 
value and fertility of soils. Some cropping practices have 
reduced the content of organic matter. The content of 
soil moisture has been altered by irrigation and artificial 
drainage. Some of the effects of human activities, for 
example, the addition of fertilizer, pesticide, herbicide, 
and fungicide, may not be known for many years. 


Relief 


Relief influences the formation of soils through its 
effect on drainage, runoff, and erosion. Differences in 
elevation and slope are closely related to differences in 
drainage, the thickness and organic matter content of 
the topsoil, the depth of the soil, and the susceptibility of 
erosion. 
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Amery and other sloping, well drained soils absorb 
less water than the less sloping soils because of a 
higher rate of runoff. Consequently, they show no evi- 
dence of mottling or prolonged wetness, tend to have a 
thinner profile and less horizon development than the 
less sloping soils, and are more susceptible to erosion. 

Oesterle and other somewhat poorly drained soils are 
mottled in the subsoil. They commonly are less sloping 
than the well drained soils and are affected by a slower 
runoff rate, or they are lower on the landscape. They 
usually receive runoff from the adjacent uplands. 

Minocqua and other very poorly drained soils are in 
the lowest positions on the landscape, where runoff is 
very slow or ponded. They have a grayish subsoil as a 
result of excessive moisture and poor aeration. Their 
surface layer generally is darker and thicker than that of 
the upland soils because the moisture content is more 
favorable for plant growth and for the accumulation of 
organic matter. Organic soils form in wet depressions 
where decomposing plant residue accumulates to a 
depth of several feet. 


Time 

Generally, a long time is needed for soil formation. 
The degree of horizon development depends on the 
length of time that the soil-forming processes have been 
active. Some soils, however, form more rapidly than 
others. The length of time needed for the formation of a 
particular kind of soil depends on the other factors in- 
volved. 

When a soil begins to form, the characteristics of the 
soil material and parent material are almost identical and 
the soil is said to be immature. Fordum soils, for exam- 
ple, are considered immature. Few or no genetic differ- 
ences are evident between their horizons. Generally, a 
soil is considered mature if it has well defined horizons 
as a result of soil-forming processes that have been 
active for thousands of years. Kennan soils, for example, 
are considered mature. 


Processes of Soil Formation 


Physical, chemical, and biological reactions result from 
the interaction of the factors of soil formation. These 
reactions occur as soil-forming processes, such as the 
accumulation of organic matter in the surface layer, the 
transformation of soil material, and the removal, transfer, 
and deposition of soil components from one part of the 
soil profile to another (fig. 20). 

The soil-forming processes are active in all soils in 
varying degrees. In Langlade County the kinds of parent 
material and the relief have largely determined the proc- 
esses that have been dominant in the formation of the 
soils. 

Magnor soils illustrate how the soil-forming processes 
affect soil formation. These soils formed in silty deposits 
and in the underlying slightly acid, compacted sandy 
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Figure 20.—Profile of a Kennan soil, which has a light colored E 
horizon. Silicate clay, iron, and aluminum have been 
transformed and removed from this horizon by soil-forming 
processes. Scale is in feet. 


loam glacial till. The relief, or lay of the land, influenced 
the other factors of soil formation by affecting the 
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amount of water available for percolation. A large 
amount of the rainfall and snowmelt infiltrated these soils 
because of the nearly level and gently sloping topogra- 
phy. This infiltration contributed to the characteristics 
that made the soils somewhat poorly drained. The cli- 
mate, along with living organisms, affected the accumu- 
lation of organic matter and organic acids and was con- 
ducive to the downward movement of water in the pro- 
file. In time, the changes caused by the factors and 
processes of soil formation accelerated. 

Organic matter accumulated in the surface layer of 
Magnor soils as the forest litter decomposed. The sur- 
face layer became darker than it was originally. Organic 
acids produced during the decomposition acted on the 
parent material, separating minerals or altering them 
chemically. The iron, aluminum, and silicate clay minerals 
became more soluble and, along with organic matter, 
were subsequently moved downward in the profile by 
percolating water. The result is a lower base status, a 
more acid solum, and a substantial loss of clay and 
other material from the leached subsurface layer. The 
bleached color of this layer is primarily the color of the 
remaining mineral separates, such as quartz. 

The translocated material was deposited in the subsoil 
on the faces of peds, in cracks, and in openings left by 
plant roots, worms, and insects. As a result, the subsoil 
of Magnor soils has a higher content of clay than other 
parts of the profile. A subsoil of clay accumulation 
formed and later was partly destroyed. The degradation 
or destruction of the subsoil resulted when clay films 
were stripped from the faces of peds and flushed down- 
ward or horizontally by percolating water, leaving behind 
skeletal frameworks of uncoated silt or sand. This de- 
struction resulted in an intermingling of the subsurface 
layer and subsoil. 

The downward movement of water in Magnor soils is 
restricted because the upper part of the glacial till is 
compacted. The result is a perched seasonal high water 
table. These soils are mottled because of the seasonally 
alternating reduction and oxidation of the component 
iron. 

As a result of these soil-forming processes, Magnor 
soils have a very dark gray surface layer, a mottled and 
clay-depleted subsurface layer that penetrates into the 
subsoil, and a mottled and clay-enriched subsoil that is 
more acid than the substratum. At a depth of about 30 
inches, they are underlain by unweathered glacial till that 
has changed little since it was deposited by a glacier. 
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Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cuit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Chisel plowing. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Clearcutting. Removal of all the timber in a stand when 
trees are harvested. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in diame- 
ter; if flat, mineral or rock particles (flagstone) 15 to 
38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centime- 
ters) in diameter. 


Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire”? when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard. —When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemenied.—Hard:; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 
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Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Critical area planting. Planting stabilizing vegetation, 
such as trees, shrubs, vines, grasses, and legumes 
in critical areas. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the sur- 
face for the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the resuit of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil read- 
ily, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically they 
are wet long enough that most mesophytic crops 
are affected. They commonly have a slowly pervious 
layer within or directly below the solum, or periodi- 
cally receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
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water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within.the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly contin- 
uous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is paral- 
lel to the path of the glacier and commonly has a 
blunt nose pointing in the direction from which the 
ice approached. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream flow- 
ing in a tunnel beneath a glacier. 

Eutrophication. Nutrient enrichment of surface water 
through natural means or as a result of human ac- 
tivities. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for con- 
struction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
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light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable ac- 
cording to botanical origin. Peat has the lowest bulk 
density and the highest water content at saturation 
of all organic soil material. 

Field border. A strip of perennial vegetation established 
at the edge of a field. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the sorted and unsorted material deposited by 
streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by glacial meltwater. 
Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transport- 

ed and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 centime- 
ters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of matu- 
rity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 


115 


represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, any 
plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

8 horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C hori- 
zon. The B horizon also has distinctive characteris- 
tics, such as (1) accumulation of clay, sesquioxides, 
humus, or a combination of these; (2) granular, pris- 
matic, or blocky structure; (3) redder or browner 
colors than those in the A horizon; or (4) a combina- 
tion of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Hydrologic soi! groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
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by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation applica- 
tion. The rate of water intake in inches per hour is 
expressed as follows: 

Less'than:0.2:.2sccia wa oe ets very low 


0.2 to 0.4... 

0.4 to 0.75.. 

0.75 to 1.25..... 

1.25 to 1.785... .... Moderately high 
TTS MOIDI5 oh sores teectlaseassatveevecestedeaitensstedsousdtetsacectioes high 
More than 2.5... scscsccseersesssessrscssessssenenensenees very high 


irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—-Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Kame (geology). An irregular, short ridge or hill of strati- 
fied glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 
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Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Metamorphic rock. Rock of any origin altered in miner- 
alogical composition, chemical composition, or struc- 
ture by heat, pressure, and movement. Nearly all 
such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary — 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size meas- 
urements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material. (See Sapric soil material.) 

Nutrient, plant. Any element taken in by a plant essen- 
tial to its growth. Plant nutrients are mainly nitrogen, 
phosphorus, potassium, calcium, magnesium, sulfur, 
iron, manganese, copper, boron, and zinc obtained 
from the. soil and carbon, hydrogen, and oxygen 
obtained from the air and water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of or- 
ganic matter is expressed as— 


Percent 
VOrylOWsseseieeeiiisen lho hetttueiteess less than 0.5 
LOWessiceissiecct csc cocdbicisstadascsinei abvesvenseacituatereticjeiacie 0.5 to 1.0 
Moderately ]OW........:ccsesesesesessenssaeetersereees 1.0 to 2.0 
Moderates. .scvie cca: cccsisccourecceiesievscipsiencacteceastrss 2.0 to 4.0 
Phigicsssesinesvavtce cesta iveuteetoaasdaseviesadseaeirsieecaees 4.0 to 8.0 
Vaary Nigh............ cc eeceeseeseseetsereeneseeseeeesees more than 8.0 


Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 
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Parent material. The unconsolidated organic and miner- 
al material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material). 

Ped. An individual natura! soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called ‘‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


toed less than 0.06 inch 
.. 0.06 to 0.2 inch 
seneeeeeee 0.2 to 0.6 inch 
0.6 inch to 2.0 inches 
sine 2.0 to 6.0 inches 

taeeeeee 6.0 tO 20 inches 
iN aateaevhatedatsistves ual oats more than 20 inches 


pH value. A numerical designation of acidity and alkalini- 
ty in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or evapotranspira- 
tion. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only slight- 
ly by compaction. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified pliant or sequence of plants under specif- 
ic managemert. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
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cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
EXtreMely ACI. is. . Si sesissichedeiccci Rats Hhesaeetstioceet below 4.5 
Very strongly aCid..n. cesses eessenneseeeee 4.5 to 5.0 
Strongly acid... eee esse eeteeneeenereees 5.1 to §.5 
MOGIUM ACIC.... ee cceceseeeneescsseeeesterecssaneteneeee 5.6 to 6.0 
Slightly acid....... 6.1 to 6.5 
NGUttal ised tides aatvea ieee Mens 6.6 to 7.3 
Mildly alkaline... ccs sseteeseteaneeseesens 7.4 to 7.8 
Moderately alkaline... ccs se nsetseeserenes 7.9 to 8.4 
Strongly alkaline... eee ceeceererteetees 8.5 to 9.0 


Very strongly alkaline... ee 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sapric soil material (muck). The most highly decom- 
posed of all organic soil material. Much has the 
least amount of plant fiber, the highest bulk density, 
and the lowest water content at saturation of all 
organic soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shelterwood cut. A method of tree harvest in which 
some large trees are left to adequately protect the 
younger and shorter trees from windthrow and other 
damage. , 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles. that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 
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Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management require- 
ments for the major land uses in the survey area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multipled by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. The slope classes 
in Langlade County are— 

Percent 
Nearly level (simple, complex)... cee 0 to2 
Gently sloping (simple)................. 2 to 6 
Undulating (Complex)... ccs 2to6 

Sloping (simple)........... ‘ 

Rolling (complex). 

Moderately steep to very steep 


15 to 45 
15 to 45 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory per- 
formance of the soil for a specific use. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

VOTY COAPSE SAN... cscessssesceseesenstsetseceserers 2.0 to 1.0 
Coarse sand.............. we 1.0 to 0.5 
M@diUM SAM... eee eee eeesseteesesescaeeesaneeee 0.5 to 0.25 
Fine sand...........4 «0.25 to 0.10 
Very FIN SANG... eee eee tetseseeenseenenteeeee 0.10 to 0.05 
Siltvcnausan dineenetaiiade? ines 0.05 to 0.002 
Clay... ....less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living: roots and plant and animal 
activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 
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Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Strip cut. A type of tree harvest in which the timber is 
clearcut in strips, commonly 50 to 100 feet wide. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grain (each grain 
by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many 
hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). Fre- 
quently designated as the “plow layer,” or the “Ap 
horizon.” 

Surface soil. The A, E, AB, and EB horizons. it includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Terminal moraine. A belt of thick glacial drift that gener- 
ally marks the termination of important glacial ad- 
vances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a depressional area. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, sill, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by. specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 
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Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Vegetative row barrier. A row of tall perennial herba- 
ceous plants established on cropland. 
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Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
(Data were recorded in the period 1951-80 at Antigo, Wisconsin] 


OO —————-— OOo 


Temperature | Precipitation 
| T T 2 years in T 12 years in 10) ] 
| | | | 10 will have-- | Average | | will have-- | Average | 
Month | average {Average |Average| | number of |Average| {nunber of Average 
| daily | daily | | Maximum Minimum growing | } Less | More j days with snowfall 
max So peu j Seebe re tues, Comper ebure’ degree | pPhape=) Lienn- 10.10 inch, 
| | | higher | lower | days* | | or more | 
j than-- | than-- | 
| °F | OOF | = | =e | °F | Units | In | In | In | In 
January-~--) 21.5} 2.2) 11.9 | 420) 300 Oj; 0-90} 0.36) 1.35) 37 12d 
February---| 27.0 5.2 | 16.1 | 47 ! =25 0 | 84 -27| 1.29 3 9.7 
March------ 37.2 16.5 | 26.9 al -16 | 0 1.79 64! 2.741 5 | 10.0 
April------ | 53.9 | 31.4 | 42.7 | 82 | 9 | 21 | 2.68 1.42} 3.77] 7 | 3.6 
May-------- | 67.8 | 41.9 | 54.9 | 88 | 23 | 208 3.40 | 2.14 4.53] 8 | 3 
June------- | 75.8 51.2 | 63.5 91 | 33 | 405 | 4.15 2.31) 5.77 8 | .0 
Jwigss-ses< | 80.3 | 55.7 | 68.0 | 93 | 39 | 558 | 4.01 | 2.42 5.43 7 | .0 
August----- | 77.8 | 54.0 | 65.9 | 91 | 35 | 493 | 4.45 | 2.46 6.20! 8 | .0 
September--| 68.6 45.9 | 57.3 | 87 |! 26 226 4.24 | 2.03] 6.09] 8 | .0 
October==- 57.9 | 36.8 | 47.4 | 80 | 17 | 93 | 2.14 | -29| 3.18 | 5 3 
Novenber--~| 40.1 24.1 | 32.1 | 63 | “5 0 | 1.79 | -701 2.70| 4 | 5.6 
December---! 26.7! 10.8! 18.8 | ao dt en! o | 122! .sst 1.78! 4 | 2.2 
| | ! | ! | | | | | | 
ee | | r aS | 
eats | | | | | | | | | | 
Average--| 52.9 |! 31.3 |! 42.1 |! a | = | --- | “a = | aes | _ | ae 
precast eee See ee gg lee eis ee cect ae ee ates ee 
a) | | | | | | | | | 
Total----| --- | --- | --- |! --- | sae la 604 | 31.61 | 27.71 35.37| 70 | 53.8 


—_—— LLL a 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (50 degrees F). 
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TABLE 2.~--FREEZE DATES IN SPRING AND FALL 


[Data were recorded in the period 1951-80 at Antigo, 
Wisconsin] 


—_—_— 7h oor 


| Temperature 
i aCe SE OG re ay , 
Probability | 24° F 28° F 32° F 
| or lower | or lower | or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- June 5 
2 years in 10 
later than-- 


5 years in 10 
later than-- 


temperature 
in fall: 


1 year in 10 
earlier than-- Sept. 22 
2 years in 10 
earlier than-- Sept. 27 
5 years in 10 
earlier than-- Oct. 6 


aE en 


| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
First freezing | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


TABLE 3.--GROWING SEASON 


[Data were recorded in the period 1951-80 at 
Antigo, Wisconsin] 


Daily minimum temperature 
during growing season 


Probability Higher Higher Higher 
than than than 
° | oO | o 

| 24° *F | 28° F | 32° F 
Days | Days Days 
9 years in 10 148 130 | 83 
8 years in 10 | 157 138 |! 94 
5 years in 10 174 | 153 116 
2 years in 10 191 168 | 137 
1 year in 10 200 | 176 148 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


| 
AnC {Amery loam, 6 to 15 percent SlopeSqqn ern n nnn nnn nnn nnn nnn nnn nnn nnn mene ren nn ene mnnne 750 | 0.1 
AoA jAntigo silt loam, 0 to 2 percent Slopesce eewceerowceewne nw wwecwnnennewennnnnnmnnnn 41,280 j 7.4 
AoB jAntigo silt loam, 2 to 6 percent SlopeSqrrr rrr rn rn nner rn nnn nnn ners ness encneenes= 39,050 | 7.0 
AoC jAntigo silt loam, 6 to 15 percent slopes 37,540 | 6.7 
As jAu Gres loamy Sandrorrerr errs nrc err n HHH 2,400 | 0.4 
Co pcomstock S11t loamecmenmwen ence nse scenee 3,560 | 0.6 
Cs jcCroswell LOARY SANUS $s o8 es esses ss ee ee reser | 1,730 0.3 
CyB jcrystal Lake silt loam, 0 to 6 percent slopesq“s<--<------sen ec cen emer sewn nnn nn nn | 4,490 | 0.8 
Fn jFordum mucky. silt loame-=<<<=s<<s<9ssresse rk Sesseess ones scorn ecseersssrrcsressss=<< | 2,990 | 0.5 
FoB \Freeon silt loam, 2 to 6 percent slopesqm----- eee emer meen ern nn renner nr nenrenesosennnn | 2,620 | 0.5 
HyB jHatley silt loam, 2 to 6 percent slopes, Stony --cwrtr ttre rrr eter nett rrr rrr rere nn en = | 10,240 1.8 
Ig jingalls loamy Sand@-erecse sen ssesennnscnecoe cero nnnennnnncuneseneserenae Saneeaners | 1,570 | 0.3 
Knc jKennan loam, 6 to 15 percent slopes, stonycoossereresrenterenenneneenenn Sasa Sosa n = 64,869 | 11.6 
KoB jXennan silt loam, 2 to 6 percent slopes, stonyc--oserttrs rr rrr nnn nner eter nn re crrece | 25,640 | 4.6 
KwD i Reweena sandy loam, 15 to 45 percent slopes, stonyrrrrret errr reece enter eccenenn } 60,820 | 10.9 
LgA jLanglade silt loam, 0 to 2 percent slopesmrrmmnn nme er nnn n nnn monn nnn nnn nnn nnnnmmannn | 11,540 | 2.1 
LgB j Langlade silt loam, 2 to 6 percent SlOpeS-on remem mmo e nme nen teen nnn n nan erwnnenennnn | 730 | 0.1 
Lx jboxley PedtsHo seas n sees ns saa edasanmen neers en nese nasa ena ses sa er eens as eansaa=s== | 13,350 j 2.4 
MgB jMagnor silt loam, 0 to 4 percent SlopeSerrrr entre etter re ener wren ewmeennem nnn mee } 44,260 | 7.9 
MhB jMarathon loam, bedrock substratum, 2 to 6 percent slopeS--nr e-em n nnn nnn nnn nner nnn nn j 310 j 0.1 
MnB \Henominee loamy sand, 0 to 6 percent slopes | 1.4 
MoB jpitiadore silt loam, 0 to 4 percent slopes } 0.8 
Ms jMinocqua, Cable, and Sherry muckSercerrrrrn rn neem | 4.9 
MyB jMylrea silt loam, 0 to 4 percent slopesmw-ernnnnn-nnn | 0.7 
Os joesterle SL1t: loanss= seers ers etre rere een re re ee ee | 4.3 
PsB jPence sandy loam, 0 to 6 percent slopesqrqnnmn nnn nnn nnn nnn nnenn nnn nnn nnn nn nmnmnn men } 1.5 
PsC jects sandy loam, 6 to 15 percent sSlopes~---w---nnn nnn nnn nnn nn nnn nn nnn nnn nnnnnnnn | 1.7 
PsD peenee sandy loam, 15 to 45 percent slopeSwrrrr nnn nen nn nnn nn nnn nn nnn nnn nnn nn wnnnn man | 7.0 
Pt jbits, QL AVE] -n nnn nnn nnn nnn rn nn nn nn nnn nnn nnn nn nnn nn nn een nnn ener cere cnnesccens= 0.1 
Se jScott Lake: silt: loam-s<-s-s---ssSnersaseedqsseeraen seman ssa saca sans aessasssnessne 2.3 
Sy jSeelyeville, Cathro, and Markey mUuckS~----eweeennnnnnnnnnnnnnnnnnnwe ren ewnmenemnnn a | 8.3 
VsB jVilas loamy sand, 0 to 6 percent Slopesqnnrerr nnn nn nnn wenn nnn nme nnmnwnmnnnnnnmean | 0.7 
VsC Vilas loamy sand, 6 to 15 percent SlopeSq--~--n~eernrnnnn nnn nnnnnnnnnnn nnn nnnncnnnn a 0.2 

| 100.0 
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TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


{Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


| Management concerns | Potential productivity | 
Soil name and Ordi- | | Equip- | j | | 
Map symbol paseten, Srosion | ment jSeedling; Wind- | Common trees jSite | Trees to plant 
jSymbol jhazard | dim tao nor eal | throw | jsneee) 
tion ity hazard 
| | | | | | | 
AnCsS-sse-roecrss== | 2a |siight Istight Slight |siight Isugar maple--------- | 63 |Red pine, eastern 
Amery jNorthern red oak---~ 65 | white pine, white 
jQuaking aspen=---~-~ i. spruce. 
jWhite Oak--nn nnn nn | -s= 
White ash----<------ | =s= 


{American basswood--~| eo 
jpigtooth aspen-----~ ooo 
jioulow bircheeere---- l =o 
peace cherryeeeecer= terer 


Slight {Sugar maple--------- | 66 
pamer scan Dasswoog== "| 69 
jNerthern red oak---- 
jeestert white pine--, --- 
ject tow birch-------- 
pWnste ashr--seseeen- 
jBigtooth aspenenrer 
jQuaking aspen-7---+- 
yeaeele cherry-------- 


AoA, AoB, AoC------ 
Antigo 


la jSlight |Slight Slight Eastern white pine, 


red pine, white 
spruce. 


2w (Slight Noderate!slight White spruce, eastern 
white pine, northern 
white-cedar, Norway 


spruce. 


Au Gres poratoorn aspene-oco- 
pbatsan firecsds--s<<< 
pPaper bircheeeccr--- 
prellow birch-------- 
ped maple-----~----= 
[Eastern hemlock----- 
[eastern white pine=~ | H25 
[Nor eners whitercedar| 


| 
| 
| 
| 
| 
1 
Moderate |Quaking aspen----++- | 70 
| 
| 
| 
| 
| 


2w Slight Moderate!siight Eastern white pine, 


white spruce, red 
pine, white ash. 


Moderate |Red maplew-ree----=— 
Comstock 


| 
| 
| 
{ 
|Sugar map le--------- | 
jbaber birch--------~ | eta 
jBigtooth aspen------ | 
prealew birch-----er- 
2s Slight Slight Moderate | Red pine, eastern 
| white pine, white 
| spruce, jack 
| 


pine. 


Slight |ouaking aspen------= 
[ped pines<<<<<s<<===- 
juack pines-----"-==-= 
jontners red oak--~- 
jEastern white pine-- 
jbigtooth aspen------ ee 
jee maplewen-------- | 777 
jbelsan firsss=<= ue eee 
Northern pin oak---- 
| Paper birchere------ aie 


Croswell 


Slight ,Slight j|Slight Eastern white pine, 


red pine, white 
spruce. 


Slight {Sugar maple--------- 59 
jomerican Basswood = 
pyellow birch-------- eee 
jQuaking aspen------- | 
jbigtooth aspenceccc- | 
[mentees elm--ceeren pcos 

! 
| 
i 


Crystal Lake 


Black cherryeccr----- 
i 


a 
wm 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
t 
| 
| 
| 
{ 
| 
i) 
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Soil name and 


map 


symbol 


lorai- 


nation 
symbol 


TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY~-Continued 


| anagement concerns Ye) 


Erosion 
hazard 


| 


p- 
ment 
limita- 


Seedling 
mortal- 


tential productivit 


Wind- Common trees 
throw | | 


Site 


Ss ee 
| 


index 


Soil Survey 


| 
| Trees to plant 
| 


| ! tion it: | hazard 


Freeon 


Igee---- 
Ingalls 


3w 


Slight 


Slight 


Slight 


Slight 


Severe 


Slight 


Moderate 


Moderate 


Moderate 


a ae ee ee ee ee ee 


Severe 


Slight 


Slight 


Slight 


Slight 


Severe | 
| Red maple ene nne 


|Northern white-cedar| 
jratarack Saoscne<s<<- | 
(black sprucesecero=- | 
jBaisam ELYcerwoen-- = | 
(White spruce 

jQuaking aspen 
[Peper birch--------- | 
[met teen elm-----+-- 
peliow birche------- 
jBlack asheoorween--- 


Slight |sugar map le~-------- 

jenchera red oak---- 
jAmerican basswood--- 
jeee maple--<------< -- 


jQuaking aspen--~---- 
{wnite asN--wess-en= 
jrettes birch-------- 
peuack cherry 


Moderate |Red maple 
Balsam fire-<------- 


[Bigtooth aspen 


jQuaking aspen------- 
j Paper birch--------- 
jyellow birch-------=- 
jSugar maple 


Moderate |Quaking aspen 

jWnite ash 
jRed maple 
jSugar maple--------- 
poses pine-~--------- 
Northern pin oak---- 
jNorthern white-cedar 
jBalsam fire-n-~----- 
jPaper birch--------- j 
jRed maple~------ as, 
jBigtooth aspen------ | 


Slight |sugar maple 
Northern red oak---- 


{American basswood--~ 


jQuaking aspen------~ 
jtentor birch-------- 
jplack cherry-------- 


| 
| 
Bigtooth aspen-----~- 
| 
| 
| 
I 


80 


i 
|stiver maple, red 
j maple, white ash, 
| white spruce, 

| black spruce. 

H 


Red pine, eastern 
white pine, white 
spruce. 


Red pine, eastern 
white pine, white 
spruce, white ash. 


Eastern white pine, 
white spruce. 


Red pine, eastern 
white pine, white 
spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 
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TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


i Management concerns Potential productivity : 
Soil name and Ordi- | Equip- 


| 
| Trees to plant 
| 


Erosion 
hazard 


ment | 


| |seed1 ing| Wind- | Common trees 
enters 


mortal- throw | 


Site 
index 
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tion ity hazard 


| 
febaestee recs seses: ar 

Keweenaw 

| 

| 

| 

| 

| 

{ 

| 

| 

| 

| 
LgA, LgB----------- la 

Langlade l 

| 

| 

| 

| 

| 

| 

\ 

t 
MgB---------------- | 2w 

Magnor | 

{ 

| 

| 

| 

| 

| 

| 
NhB---------------- | 2a 

Marathon | 

| 

| 

| 

| 

| 

| 

| 

| 

| 
MnB3=222<Senress<=> 2s 

Menominee | 

| 

| 

| 

| 

| 

| 

| 
MoB---------------- | 2w 

Milladore 

| 

| 

| 

| 

I 

t 


Severe 


Slight 


Slight 


Slight 


Slight 


Slight 


| i 
Moderate |Slight 


Severe 


| 
Sugar maple 
Eastern hemlock---<-- | 
| tellow Ditches oO] 
jNorthern red oak=---| 
jEePer birch--------- } 
jorace cherry | 
jPestern white pine-- 
jealeem fir 
jQuaking aspen } 
jBigkootn aspen------ | 
per ian basswood--~ | 
pred pineresrre------ | 


Slight Slight {Sugar pate Sas see5= 

@ ash----------- 
|anerican basswood---| 
jHonehern red oakes | 
jeestern white pine==| 
jQuaking aspen-~----- | 
pptgteeth aspen=---r> | 
jretiow birch-------- | 
jBlack cherry 
I 


Moderate| 


Red maple~---------- | 
plenthern red Oakes | 
jorenican Basewoed=e> 
jSugar maple | 
Peserestd birch-------- | 
{White asherwerererr= | 
jQuaking aspen------~ 
jBigtooth aspen---e--- | 
| 


Balsam fir---------- 
Slight Slight | sugar maple--------- 
jamertcan basswood--~, 
jWhite ash@----------- 
pRed maplew-"-------- 
jerthenn red oak---- 
[eeteee elmm-------- 
legen cherry 
jBigtooth aspen------ 
jQuaking aspen-----=- 
j Paper birche-------- 
jreliow birch-------- 


| 
| 

| 

| 
| 
1 
| 

| 

| 

Moderate! stight | | 
jQuaking aspen------= | 

jRed pines<<<\9s"s<-- 
j Paper bircherrr<<-- | 
[American basswood---| 
jeteck cherry 
josetootn aspen------ | 
Northern red oe al 

Balsam fireew--9---- | 

| 


Moderate | Red maple 
jNOEEHE EN red Cars| 
pansies Sete 
jbigtooth aspen | 
jQuaking aspen--<---- | 
jPaper birchecece---- 
jSugar maple 
' 


| 
| 
| 
| 
| 
| 
| 
| 
| | 
| | 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
‘ 


Red pine, eastern 
white pine. 


Eastern white pine, 
red pine, white 
spruce. 


Eastern white pine, 
white spruce, red 
pine, white ash. 


White spruce, eastern 
white pine, red pine. 


Red pine, Norway 
spruce, eastern white 
pine. 


Eastern white pine, 
white spruce, white 
ash, red maple. 
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TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


anagement concerns otentlia roauctivi 
Lora pane concerns ___] Potential productivity ~ 


Soil name and jOrdi~ l | | | 
map symbol poatson Erosion | ment poccdtang) Wind- | Common trees jute Trees to plant 
[Symbol jhazard | Tiny baryon eal: throw | janx 


tion ity hazard 
| 


| | i H 
| | | 

Severe |Rea Map lew---------- | 
jNbite ash----------- 

(Balsam £Lresse-se+-= 
jBlack ash----------- 
joamanack SaSsorrsress 


Ms*: } 
| 
! 
| 
| 
jNorthern white-cedar| Ss= 
| 
| 
| 
| 
| 
| 


Minocqua---~------ Red maple, white ash, 
white spruce, black 


spruce. 


3w Slight j;Severe (Severe 


| 
| 
H 
| 
| 
| 
| 
| jQuaking aspen------= 
| j Paper birch--------- 
| jamertean elm~---e--- 
| panies spruce-------- 
| jrellow birche---e-+- 
| jBlack sprucec------- 
Slight j|Severe Severe |severe Rea maple----------- 60 |White spruce, red 
maple, black spruce, 
| 
| 
| 
I 
| 
I 
| 
I 
| 
| 
| 


white ash. 


ppiack ashr=ss=ss=s=— 
janate ash----------- 
[posses flr-ssses><=- 
pelack Spruces=------ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| | 
| | 
| | 
| | 
! | 
| | 
| | 
| | 
| | 
| see il 
H | 
| | 
| | 
H | 
| | 
| | 
| | 
{ 

| 


|ithite Spruces=------ | 
paper birch-cers---- | 
jAmerican elm-------- j 
[pe ttow birch-----++-~ sre 
plertheen white-cedar 
j Tamarack Srcrawesca 
Slight White spruce, black 

spruce, red maple, 
white ash. 


Severe Severe 


| 
| 
| 
| 
| | 
| | 
I | 
| | 
| | 
| | 
| | 
| | 
Severe Rea Maple-w-------<- | 
jBaack ash----------- r 53 

jWhite aSh-wc nen | 
jQuaking aspen-~----~~ | 

jae Lt0n birch-------- | 

junite spruce-~~----- | 

jBlack SPruce-------- | 

jPaper birch--------- 
jNorthern red Dalkes =] 
jAmerican elm-~------ 

jBalsan fir---~------ | 

j famarack Son aressaas= 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
1 
| 
| 
| 
| 
i 


| 
| | 
| i 
| | 
| H 
| H 
| | 
| H 
| I 
| i 
| | 
| I 
H | 
| | 
Moderate!Slight |Moderate | Red maple-----~----- |Rea pine, eastern 
| learicad pasovosdee: --- | Epeicey Waite ack 
|Northern red oak---- | ' : 
! lYellow birch----=--- 
H | 
i I 
| H 
| | 
| | 
| 
| H 
i | 
| H 
| | 
| H 
| | 
1 ! 


\Bigtooth aspen---<<- 
| Paper birch--------- 


Slight Moderate !Slight Red maple, white ash, 
white spruce, red 
pine, eastern white 


pine. 


| 
H 
| 
jQuaking aspen------=- | === 
I 
| 
H 
H 


Moderate |Red mapler---------- 
jNertners red oak---- 
jguaking aspen------- 78 
jBalsam firew-------- 1 won 
jPaper birch--------- | <6 
jYellow birche-«----- 
jSugar Maple--------- eee 

peaseoete aspenere=-- | aoe 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

2w {slight 

j 

| 

| 

| 

| 

| 

| 

i 

| 

Oesterle | 
| 
| 
| 
| 
| 
| 
1 


I 
| 
| 
| 
| 
| 
i 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 
| 
| 
| 
l 


See footnote at end of table. 
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TABLE 5.~--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


we ne MER ADETENE CONGEEnG o> Potential prodictivin 
| | Management concerns Potential productivit 

Soil name and jOrdL~ | Equr | T 
| 


| 

P- 

map symbol nation, Erosion ment Seedling! Wind- Common trees Isite i Trees to plant 
| I [ I ( { | 

(symbol hazard | pint teri meerely throw | jAndex, 


tion ity hazard 
| | 


PsB, PsC----~------ Moderate! siight | sugar maple--------- 


Pence 


Slight j,Slight Red pine, eastern 
white pine, jack 
jooekenn white pine-~- pine. 
jer ice basswood--~ 

jontsem firemen 
jQuaking aspenerccr-- 
j Paper birch--------- 


jeertoy birch----rr-- 


Severe (Severe Red pine, eastern 
white pine, jack 


pine. 


Moderate! slight Sugar maple--------- 

peee pineqs-rren een 
jeaeteea white pine-- 
ooo basswood-~- 
poadsam) fir Sees ree 
pQuaking aspen-=----- 
jPaper birch--------- 
pretiow birch-------- 


Slight I sugar maple----<<---- 
|Northern red oak---- 
jvellow birch-------~ 
jAmerican basswood--~ 
jRed maplew-+-------= woe 
jQuaking aspen------- 
jBigtooth aspen------ 
pice ashew----n-n 
jEastern white pine-- 
jBiack cherry-------~- 


| 
| 
} 
| 
| 
| 
| 
Severe {Balsam firweconn---- 
jotaek spruce-------- pee 
| 
| 
| 
| 
| 
| 
| 
| 


Slight j,Slight j|Slight Eastern white pine, 


red pine, white 
spruce. 


Scott Lake 


16, 
oO 


Sy*: 
Seelyeville------- Slight |Severe j|Severe 
p Northern white-cedar 
j Pamarack alate 
jQuaking aspen------- 
(bed maple----------- 
jPaper birch--------- 
phner ican elm-~-----~- 
jWhite spruces--+---- 
jren iow birch----~-~-- 
Cathror--ne--sonnn Slight {Severe j|Severe {Severe Balsam fire~-------- 53 
{Northern white-cedar 
j Tamarack Saseessosqse 
jguaking aspen-~----- 
jRed maplen=-e-c9e--- 
jPaper birch--------- 
jAmerican elm-------- 
jabite spruce~----~-- 
jrellow birch=------- 
Slight |Severe j|Severe 
Bleck SPrucecee----- 
pNoRtherD white-cedar 
[Temereck Cacia ahead 
jQuaking aspen------- 
jRed maple-eers-eon-- 
jraper birch-----+---- 
jABENI CE elm-~------ 
jWhite spruce-------~ 
jrettow birch-------- 


w 
= 
i a sc i a a ns a ee ec ae ee ee ee a i i a a a et mr re ee a a eo ee ree 


‘ 
' 
| 
i a a i a a a i a i a ee nn a re ee er on ee a a a a a a ee a 


| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
Severe |Balsam firceseocn--- | 52 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


See footnote at end of table. 
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TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY~-Continued 


| Management concerns T Potential produc tivit T 


Soil name and Ordi~ p- | 


{ 
map symbol {nation Erosion | ment |seea1ing| Wind- | Common trees Isite Trees to plant 
jSymbol hazard 1imita-jmortal- | throw l jindex | 
tion ity hazard 
| | | | | | | | 
VsB, VsC----------- | 3s {slight {sight Noderate|siight {Red pine---2-+------- | 57 |Red pine, eastern 
Vilas | | | | Jack pine----------- 65 | white pine, jack 
| l remap white pine-=) 57 pine. 
Northern pin oak---<| --- 
| | | | | bee veasfficsce-ceneue bace| 
| | | | { | 
| | | | | | 


| quaking aspen=----<-~ | #25 


* See description of the map unit for composition and behavior characteristics of the map ‘unit. 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil] 


Soil name and | Land | Bromegrass~ | Timothy- | Bromegrass- 
map symbol poapabi rity, Corn | Corn silage | Oats | alfalfa } red clover j alfalfa 
i hay hay pasture 
| | Bu | Tons | Bu | Tons | Tons AUM 
AmC------------- | «te | 3! 12 | 6s | 3.5 | 25 | 5.0 
Amery { | | [ | | { 
| | | | | | | 
RoNasecbeee sae | IIs 90 | 15 | 70 4.0 3.5 5.8 
FRED? l | 
RoB===----="===- Ile 85 13 70 | 4.0 3.5 | 5.8 
Antigo 
| | | | | | | 
RoC te dacecvsass- | IIle | 75 | 12 | 65 3.5 | 2.5 5.0 
Antigo 
| | | | | | | 
Agnnnnnnen nnn nn= | ow =! so. | a | 50 | 2.5 | 2.0 | 3.3 
eee | | | | | 
Co-n-nnnnnnannne | uw | go | iS | 70 | a5 | 338 | 6.3 
Comstock 
| | [ | | | { 
Cgenennnennnnnee | IVs | 50 | 8 | 50 | 2.5 | 2.0 3.3 
Cro. 11 
ake | | | | | | | 
CyB----~----~---- | Ile | 100 | 17 75 | 4.5 | 3.5 6.3 
Crystal Lake | | | | | 
cag 2 eee ee ee ee 
Fordum 
| | | | | | | 
POR-deseaan=ecee | IIe | 85 | 13 | 70 | 4.5 3.5 | 6.3 
Freeon 
a | | | | i | 
ni cena ae Se ereee | | oe A ee nee Ml ne | mea Uh a 
ae ar | | | | | | 
Hatl 
sy | | | | | | | 
At eens { | j { | | { 
Ig j; iw | 70 | ly 60 | 4.0 | 3.0 | 5.8 
pagers | | | | | | 
aC) KoB=-eeaec= ne 
Ken 
nee | | | | | | | 
Kybsesere4seie’ | VIIs | oes ! wae | aes ! — | Sus | _ 
Keweenaw 
| | i | { { | 
Lgh--=-----~---- Po 100 | 17 | 1s as | 3.5 | 6.3 
Langlade 
i | | | | | | | 
LgB--------~---- | ae | 95 | 16 | 135 || 4.5 | 35 | 6.3 
penser? | | | | | | | 
Lxes-+asewe----- VIlw | com me | n= = | nee ; --- 
Loxl 
i | | | | | | | 
NgB---~--------- | 1m | go | 3 | 70 | “| 3.5 | --- 
neste | | | | | | 
NhB-~----------- | qe _ == | — | ee = | --- 
| | | 


Marathon | 
I 


See footnotes at end of table. 
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TABLE 6.-~LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE-~Continued 


Soil name and | Land | | Bromegrass~ Timothy- Bromegrass- 
map symbol jcapability | Corn | Corn silage Oats | alfalfa | red clover alfalfa 
ha ha asture 
Bu Tons Bu Tons Tons AUM* 
MnBuasse-2eee eee IIIs | 75 12 | 65 | 4.0 | 3.0 | 5.8 
Menominee 
| | 1 | | | | 
Mopebesccee canst 1 ort | ot tl een esas ees i oss, J os 
Milladore ! ! ! ! 
| | | | | { | 
gee eae | ovtw | | ee scoe Sl see aoa Jt as 
ne ee 
en a | | | | | 
ae | | | | | | | 
MyBe-=-------=-- | uv | ae a) oe See) | = | --- 
My1 
Dae, | | | | | 
Og--nnn------=-- | Iw | B0 | 13 | 70 | 4.0 | 3.5 5.8 
Oesterle 
| | | | | { | 
Pontceeaeesecate | inte | co | 10 | ss 3.0 | 2.5 | 4.2 
Bence | | i | | | | 
| | | | | | I 
PgC----=-------- | te |! 50 | a! so | 2.5 | 2.0 | 3.3 
Benes ! | | 1 | | | 
| | i | | | | 
PsD------------- | Vile --- --- --- --- | --- |! “+ 
Pence 
I | | | | | | 
Pere | | | | | | | 
Pits 
| { | | | | | 
Gdtnceesies esate | IIs | 90 | 15 | 70 | 4.0 | 3.5 | 5.8 
Scott Lake 
| | ! | | { 
Syeccocieeudawes t ovtw | gone Cl ee | Jee) || eee tl whe bd icf 
Seelyeville, | | | | | 
Cathro, and | | | | | | | 
Mark 
ee | | | | | | | 
VeBuo=-ceeus~ nc. | ts | so! g | so | 2.5 | 2.0 | 3.3 
Vilas | | | { | | | 
erat eee eel ee ec ue 
VsCreennnnnnnn-- VIs --- --- --- --- --- --- 
| | | | | | | 
| | | | | | 


a nt ey 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for 30 days. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7,°°LAND CAPABILITY AND YIELDS 
PER ACRE OF VEGETABLE CROPS 


[Only the major soils that are used for vegetable 
crops are listed. Yields in the N columns are 
for nonirrigated soils; those in the I columns 
are for irrigated soils. Yields are those that 
can be expected under a high level of management. 
Absence of a yield indicates that the soil is not 
suited to the crop or the crop generally is not 
grown on the soil] 


SS Oo 
Soil name and | Land | Irish Snap beans 
| 


map symbol Capability | potatoes 
| jee ee Te ed 
| 275| aso! 165! 


| 
RoAn====-=---- | XIs | I | 235 
Antigo 
‘“ f | | 
RoBe=-=------- tte | tie | 225! aso! iss! 235 
re j Te | He j 225; 450) 135) 
| { | | | | 
AoC-=-=---==-- |111e {1116 | --| a50| ---| 235 
Anti 
a ee | | | 
Lgh-----===--- | x | 2 | soo] 450] 200] 235 
Langlade 
| | | | | | 
LgB----------- | tre | tte | 250] 450, 165] 235 
Langlade 
| I | | ! | 
0g--------===- Ilw Ilw 250| 450| 155| 235 
Oesterle 
| | | | | 
PgB---------=- |1Ie | Ile | ---| 450 ---| 235 
Pe 
oe es Smee | | 
PsC----------- live {tre | ---! aso! ---! 235 
aoe j We jtlte |---| 450) => 
| | | | | | 
Sc------=----- | 1s | 3 | 275 | 450) 165| 235 
Scott Lake 
| | | | 1 | 
VsB----------- l avs lrtte | ---! aso! ---! 235 
oe 


ee ee a ee a a 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


| rees having predicted 20-year average height, in feet, of-- 
Soil name and { 
| 


silky dogwood, 
Amur privet, 
common ninebark, 
Roselow sargent 
crabapple. 


cedar, Manchurian 
crabapple. 


pine, green ash. 


map symbol <8 8-15 16-25 | 26°35 >35 
i: Sn SE SEE EEE ee 
| | | | i 
AmC recone rwnennn-= | tated {Litac, American |Wthite spruce, Eastern white ! one 
Amery { | cranberrybush, | Norway spruce, } pine, red pine, | 
| Amur maple, Black Hills | white ash, red | 
| northern white- | spruce. | maple. | 
} | cedar, gray | | | 
| dogwood. | | \ 
AOA, AOB, AoC----- | Many £ lower lcray dogwood, |Norway spruce----- {Jack pine, red | --- 
Antigo | cotoneaster. | American | pine, eastern | 
l | cranberrybush, | l white pine. | 
| | Amur maple, | | 
| lilac, eastern i | | 
| redcedar, | | | 
| | Siberian | 
| peashrub, silky | | 
dogwood. 
| | | | | 
AS tress ses seseeene | sat | siky dogwood, lunite spruce, I Norway spruce, carolina poplar. 
Au Gres | | American | northern white- | green ash, 
| | cranberrybush, | cedar, Banchurtan eastern white | 
| Amur maple, l crabapple,. | pine. } 
| common ninebark, | 
| nannyberry | | 
viburnun. 
| | ! | | 
Cores reece nn ccenn | “-- |Nannyberry |wnite spruce------ Eastern white --- 
Comstock | | viburnun, | pine, red pine, j 
| northern white- | white ash, red | 
| cedar, lilac, | | maple, silver | 
| American | | maple. 
| | cranberrybush, | | 
| | silky dogwood, | | | 
r | redosier Sogwood.. | 
Cg --2en nnn n-ne | Many flower ie lac, silky {white spruce, |Rea pine, Norway carolina poplar. 
Croswell | cotoneaster. | dogwood, Amur | eastern redcedar - spruce, eastern | 
| maple, Amur | Siberian | white pine. 
| | privet. | crabapple. | | 
Cy Bown nnn rene enna | --- |Gray dogwood, Anur | Black Hills lpastern white | --- 
Crystal Lake | maple, American | spruce, Norway pine, red pine, | 
| | cranberrybush, | spruce, white | white ash, red | 
| | lilac, northern | spruce. maple. } 
| | white-cedar. | | 
r | | | | | 
Fordum 
| | ! | | 
nt | | | | | 
Freeon 
| | | | | 
| | | | | 
Hatle 
¥ | | | | | 
Igrercnnenn nero nn | oon american lhite spruce, | Norway spruce, [carolina poplar. 
Ingalls | cranberrybush, | northern white- eastern white | 
| | | | | 
| | | | { 
! | | ! | 
{ | | | | 
| | | H | 
! i | 1 ! 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued 


map symbol 


Trees having predicted 20-year average height, in feet, of-- 
Soil name and | 


KnC, KoB. 
Kennan 


KwD. 
Keweenaw 


Langlade 


Marathon 


Menominee | 


Milladore 


Ms*: 
Minocqua. 


Cable. 


Sherry. 


See footnote at end of table. 


| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i} 


8-15 


Northern white- 


cedar, lilac, 
Amur maple, 
American 
cranberrybush, 
gray dogwood. 


Northern white- 


cedar, lilac, 
American 
cranberrybush, 
nannyberry 
viburnum, silky 
dogwood, redosier 
dogwood. 


Siberian peashrub , | 


lilac, Amur 
maple, American 
cranberrybush, 
silky dogwood, 
gray dogwood, 
eastern redcedar. 


Lilac, arrowwood, 


nannyberry 
viburnun, 

Amur privet, 
Siberian 
crabapple, Amur 
maple, 


Northern white- 


cedar, lilac, 
American 
cranberrybush, 
nannyberry 
viburnun, silky 
dogwood, redosier 
dogwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
i 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


16-25 


White spruce, 
Norway spruce, 
Black Hills 
spruce. 


White spruce----- 


Norway spruce---~ 


Eastern redcedar 


White spruce----- 


| 26-35 


pine, red pine, 
white ash, red 


| 

| 

| 

| 

| 

| 

| 
Eastern white 
| 

maple. 
| 

| 

| 

| 

| 


Eastern white 
| pine, red pine, 
| white ash, red 
| maple, silver 
| maple. 

| 

| 

| 


lpastern white 
pine, red pine, 
jack pine. 


white pine, 
Norway spruce, 


| 

| 

| 

| 

| 

| 

| 

|Red pine, eastern 
| 

| Austrian pine. 
i 

| 

| 

| 


Eastern white 
pine, red pine, 
white ash, red 
maple, silver 
maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
{ 
| 
i 
| 
| 
| 
H 
| 
I 
| 
| 
| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


>35 


Carolina poplar. 
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TABLE 8.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued 
Trees having predicted 20-year average height, in feet, of-- 


peashrub, silky 
dogwood, gray 
dogwood. 


Soil name and | | 
map symbol | <8 8-15 } 16-25 | 26-35 >35 
+ st ht 
| | | | | 
My Benno nee none - | --- Northern white- [White spruce------ Eastern white | --- 
Mylrea | | cedar, lilac, | pine, red pine, 
| | American | } white ash, red | 
| | cranberrybush, l maple, silver \ 
nannyberry maple. 
| viburnum, silky | 
dogwood, redosier 
dogwood. | 
OSe rt rernnnn nn enn- | ==> |\Nannyberry |White spruce------ lRea maple, silver | --- 
Oesterle | | viburnum, | | maple, white ash, | 
| American | red pine, eastern, 
| ee poiabe eae i | | white pine. j 
redosier dogwood, 
| | lilac, northern | | 
white-cedar, 
|! silky dogwood. | | 
PsB, PsC, PsD----- |Many flower {zastern redcedar, | Norway spruce=---- Eastern white --- 
Pence | cotoneaster. { lilac, Amur | | pine, red pine, | 
maple, American jack pine. 
| cranberrybush, | ! | 
Siberian 
| | peashrub, silky | | 
| | ech gray j | | 
| genera | | | 
* | | | | | 
es | | | | | 
Pits 
| | | | | 
SCom wwe enw ewwecene |Nany flower lanerican |Norway spruce----- eastern white --- 
Scott Lake | cotoneaster. | cranberrybush, | pine, red pine, | 
| eastern redcedar ,| | jack pine. 
Siberian 
| | eashrub, lilac | | | 
| | te dogwood, | | 
| | American | 
| | cranberrybush, | | | 
Amur maple. 
| | | | | 
sy*: | | | | | 
Seelyeville. | 
| | | | | 
Cathro. | | | | 
Markey. | | | 
VSB, VSCrree------ | Many £1lower |zastern redcedar, |Norway spruce----- | rastern white --- 
Vilas cotoneaster. | lilac, Amur | pine, red pine, | 
| maple, American | jack pine. | 
cranberrybush, 
| Siberian | 
| | | 
| | | 
| | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


TABLE 9.--RECREATIONAL DEVELOPMENT 


See text 


for definitions 


Absence of an entry indicates that the soil was not rated] 


137 


—_— er ee TO 


Soil name and 
map symbol 


Loxley 


| Camp areas 


| 
| 


|Moderate: 
slope. 


| 
| 


[stight a 


INoderate: 
| slope. 


peeveres 
| wetness. 


Isevere: 
{ wetness. 


|Moderate: 
| wetness. 


| 


jslight --~---- 


|Severe: 

| flooding, 
| ponding. 
| 
| 


jHoderate: 
| wetness. 


|severe: 
| wetness. 


|severe: 
| wetness. 


| Moderate: 
{ slope. 


{siignt orn---- 


|severe: 
| slope. 


Istight o------ 


|Slight------- 


severe: 
ponding, 


excess humus, 


J 
| too acid. 
t 


Is1ight------- 


Picnic areas 
| 


|Moderate: 
| slope. 


---|s1ight------- 


| 
| 


Severe: 
etness. 


=< 


wetness. 


Moderate; 


| 

| 

| 

| 

| 
|Moderate: 
| 

| 

wetness. 
| 


I Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
wetness, 


Severe: 
wetness. 


Moderate: 
slope. 


ponding, 


excess humus, 


| 
| 
| too acid. 
1 


small stones. 


Playgrounds 


|severe: 
| slope. 


|slight nonnn=---- 


|Noderate: 
| slope. 


lsevere: 
slope. 


Severe: 
wetness. 


wetness. 


| 

| 

{ 

I 

| 
|Severe: 
| 
|Moderates 

| small stones, 
wetness. 

| Moderate: 
slope. 


| severe: 
small stones, 
ponding, 
flooding. 


Moderate: 
slope, 
wetness. 


small stones, 
wetness. 


Severe: 
wetness. 


| 

| 

| 

| 

| 

| 

| 

[ 

| severe: 
| 

| 

| 

| 

I 

| severe: 

| slope. 
Moderate: 

| large stones, 
| slope. 


|severe: 

| slope. 

| 

{sight won nnnnnn- 


Moderate: 
| slope. 


| severe: 

excess humus, 
ponding, 

too acid. 


|Paths and trails 
| 


| 
|siight wonnnenn=- 


Severe: 
wetness. 


wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
I 
| 
I 
| 
| 
| 
l 
| 


Moderate: 
large stones, 
wetness. 


Severe: 
wetness. 


Moderate: 
large stones. 


Moderate: 
large stones. 


Severe: 
slope. 


ponding, 


| Golf fairways 
] 


|Moderate: 
| slope. 


| slight. 


| 
|stight. 


| 

| Moderate: 
| slope. 
|severe: 

| wetness. 
| 


Moderate: 
wetness. 


|Moderate: 
| droughty. 


| 
|stight. 


Severe: 
ponding, 
flooding. 


Slight. 


Severe: 
large stones. 


Severe: 
wetness. 


large stones. 


Severe: 
large stones. 


Severe: 
large stones, 
slope. 


| 
{ 
| 
et 
| 
| 
Ise 
I 
| 
|Se evere: 
| 
i 
"3 
| 
i 
| 
| 
| 
| 


|stight 


| 
| siignt. 


{ 

| severe: 

| too acid, - 
{ P ponding, 

| excess humus. 
1 
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TABLE 9.~--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Playgrounds 


map symbol 


leeveres 


Camp areas |! Picnic areas 
| 


|Paths and trails| Golf fairways 
| 


| 
MgB--------------- | |Severes |Severe: |Severe: jpevere: 
Magnor | wetness. | wetness. | wetness. | wetness. wetness. 
MhB-==---ss5-455-- Slight--------- |! Slight--------- | Moderate: | Slight--------- Moderate: 
Marathon | | | slope, | | large stones. 
| | small stones. | | 
Mn Beret e nnn - n= |Moderate: Moderate: | Moderate: iSlight sscesea=s Moderate: 
Menominee | percs slowly. | percs slowly. | slope, | | droughty. 
| | percs slowly. | | 
MOBr weer een e ne |severe: |Noderate: |severe: |Noderate: |Moderate: 
Milladore wetness. wetness. | wetness. | wetness, | large stones, 
wetness. 
| | ! : ! 
Ms*: 
Minocqua-~------- |severe: |severe: |severe: |Severe: |Severe: 
| ponding, | ponding, excess humus, | ponding, ponding, 
excess humus. | excess humus. ponding. | excess humus. excess humus. 
Cable----------- |severes |Severe: |severe: |severes |severe: 
| ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. excess humus. | ponding. excess humus. } excess humus. 
Sherry ---------- lSevere: lSevere: | severe: Severe: Severe: 
| I | | | 
| ponding, | ponding, excess humus, | ponding, ponding, 
excess humus. excess humus. | ponding. | excess humus. excess humus. 
My B-------------- |severe: |Moderate: |severe: Moderate: |Moderate: 
Mylrea wetness. wetness. wetness. | wetness. | large stones, 
wetness. 
| | | | | 
OSereeerrensennane- |severe: |Moderate: | severe: |Noderate: |Moderate: 
Oesterle | wetness. | wetness, | wetness. | wetness. | large stones, 
| | | | | wetness, 
| | | droughty. 
PeBedescscescecens Isiight ieee boas Istight seetoaes | Moderate: Isiight Savoia |uoderate: 
Pence | | | slope, | large stones, 
| | | small stones. | droughty. 
PsCrewr nnn tre nceennn |Noderate: |Noderate: | severe: siight wemescsen |\Moderate: 
Pence | slope. | slope. j Slope. | | large stones, 
| j | pas ee 
slope. 
| | | | [oe 
PsDsessssSeHS8=- |Severes |Severes |Severe: |Severe: | severe: 
Pence | slope. | slope. | slope. j slope. slope. 
Pte, | | | | | 
Pits | | | | | 
| | | | 
Geessetesetncesne | Slight--------- {slight eneanne-- | Moderate: {slight a | Moderate: 
Scott Lake | | small stones. large stones, 
| | droughty. 
sy*: | | | | | 
eelyeville evere: evere: evere; evere: evere: 
Seelyevill |S {s Is Is {s 
| ponding, j ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. ponding. excess humus. | excess humus. 
Cathro---------- |Severe: |severe: |severes |severe: |Severe: 
ponding, | ponding, | excess humus, ponding, | ponding, 
excess humus. ponding. excess humus. excess humus. 
| | | | 


| excess humus. 
\ 


See footnote at end of table. 


Langlade County, Wisconsin 139 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas | Picnic areas | Playgrounds Paths and trails| Golf fairways 
map symbol | | | 


| | | ! 
ee | | | | | 
pe | | | | 
Markey-nm9er nnn nnn | Severe: Severe: l Severe: | Severe: | Severe: 
| ponding, | ponding, | excess humus, | ponding, | ponding, 
excess humus. | excess humus. ponding. | excess humus. 1 excess humus. 
VsB--~---------------- Slight---------- Slight---------- |Moderate: Slight---------- |noderate: 
Vilas | | slope, | | droughty. 
| | | small stones. | 
VsCreccennnnnanseceecne- | Moderate: |Noderate: |severe: Isiight waoronccne= Moderate: 
Vilas | slope. | slope. | slope. } | droughty, 
lope. 
| | | 1 § 


Oe ee EEE” 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


' Potential for tat elements otential as itat for-- 


Soil name and 


Milladore | 


| 
map symbol Grain |crasses | herba-~ | Hardwood! Conif- let 1and |Shatiow |opentana|oodiand|Wet1ana 
jana Beed and ceous | trees | erous | plants | water pWildlife (wildlife wildlife 
crops legumes plants plants areas 
| | | | | | | | | | 
noetacseteteavent. [Fair | Good Gooa Good |Gooa |very | Very | Good ! Good Ivery 
Amery | | | | poor. | poor. { | poor. 
AoA, AoBe---~------ |Gooa |Gooa |cooa |Gooa Icood |Poor Ivery |Gooa |Gooa \very 
Antigo | | | | poor. | | poor. 
ROC errr ent ee nereec= |rair |Good | Good |Good {Good |Very [very |Gooa |Gooa |very 
Antigo | | l l poor. | poor. | | poor. 
AS wr eer r rennet en ne Poor lPair lGooa lrair lrair lpair lPair lrair lpair lpair. 
Ri case | | | | | | | | | 
| | i | | | | | | | 
Coccceccsenecenccn= lGood | Good | Good \Gooa | Good lair lpair Good | Good \rair. 
ees | | | | | | | | | 
I | | | | | | | | | 
CSrec rnc nt enn nena = |Poor Fair |Gooa pair Pair |Poor \very lFair Fair Ivery 
Croswell poor. poor. 
| | | | | | | | | | 
Cy Benen n nnn nn nnn n= - \Gooa | Gooa \Gooa | Good \Gooa l Poor | Poor \Gooa \Gooa lPoor. 
Novatel lane | | | | | | | | 
| | | i | | | | | | 
Pm nr nr nnn nnn |very |Very |Poor [Fair Fair |Gooa |Gooa |very lrair |Good. 
Fordum poor. poor. poor. 
| { | ! { ] | | | | 
FoBeon--eecceren--- \Good | Good | Good | Good lGooa | Poor | Door | Good lGooa Poor. 
rcs | | | | | | | 
| { | | | | | | | | 
Hy Br---- nnn ene Ivery |Poor |cooa {Good {Good |Poor \very lratr |Gooa Ivery 
Hatley | poor. | | | | | poor. | | | poor. 
Igrewnenncenccsecce | Poor lpair |Gooa lpair Pair lpair \pair lpair lpair lrair. 
Ingalls | | | | | | | | | 
| | | | | | | | | | 
KnC, KoBeorr------- |Very [Fair |cood |Gooa |cood \very \Very [Faiz |cooa Ivery 
Kennan | poor. | | | | l poor. | poor. | | poor. 
KwDe eee e nner nnn nnn |very |Poor |cooa |Fair |rair very \very [Fair |Patr |very 
Keweenaw | poor. | | | poor. poor. | | | poor. 
LgA, LgBes--------- |Good |Gooa {Good |Gooa |cooa |Poor \very |Gooa |Gooa Ivery 
Langlade poor. poor. 
| | | { | | { i | | 
LX te eecerercrccser= \Very | Poor | poor poor l Poor \Good \Gooa | Poor | poor | Good. 
pasies Deseee: 4 | | | | | | | 
| | | | | | | | | | 
MgBerenn nnn neem ne | Good | Good Good | Good Good | Poor | Poor |Gooa | Good lpoor. 
maahor | | | | | | | | 
| | | { ! | | | | ! 
Mh Benen nnenn nnn enn- lGood | Good | Gooa | Good \Gooa | Poor | Poor | Good | Good Poor. 
uaeeenos | | | | | | | 
| | | | | | | | { | 
MnBrwrer tener nen nn |Poor [Fair |Geoa (Fair [Fair |very \very [Fair |Fair |Very 
Menominee | | | | | poor. | poor. | | | poor. 
NpBessaetesseee ee Fair |cooa |Gooa |cooa {Good |Pair lratr |Goca |cooa |rair. 
| | | | | | | | | 
\ \ | 1 1 { i I I 
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TABLE 10.--WILDLIFE HABITAT--Continued 


Potential for habitat elements TPotential as habitat for-- 
tae | (Sal | | | leaanal | 
map symbol Grain !Grasses | herba- !Hardwood! Conif- j|Wetland |Shallow |Openland Woodland Wetland 
| | | | | | | | | | 
and seed} and ceous | trees erous | plants | water jwildlife wildlife wildlife 
| crops | 1egunes plants | plants | | areas | | | 
| | | | | | | | | | 
ae | | | | | | | | | 
Minocqua-eerre---~ I Very | poor | Poor lrair lrair | Good | Good | Poor lPair | Good. 
hee | | | | | | | | 
i | | | | | | i | | 
Ganieeceneseesee | Very |Poor |Poor | Fair : Fair Gooa {Good |Poor | Fair | Good. 
Oor. 
[ | | | | | | | | 
Sherryercrs--o--o- |very |Poor |Poor [Fair lraix |Gooa {Good |Poor [Fair |Gooa. 
Or. 
[Pe il | | | | | | | 
My Bqnsan-<S<sss5*- lpair lGooa lGood | Gooa | Good Pair lpair | Good | Good Fair. 
wy lPeA | | | | | | | | 
| | | | | | | | | | 
OSsaas sear tartare lrair \Good | Good |Gooa lGooa lpair lpair |Gooa | Good lpair. 
eosiccs | | | | | | | | | 
| | | | | | | | | | 
PsB, PSCrremeenee-- |Fair Fair |Fair Fair |patr |very |very |Fair {Fair \very 
Pence poor. poor. poor. 
| | { | | ! I | | | 
PsDreesennsererre Ivery |Poor [Fair lrair {Pair \very \very |Poor |Faix \very 
Pence { poor. poor. poor. poor. 
Pre ee a ee tg 
Pt*. 
nis oo oe oe oo ee 
Bgensscentaeses cde (Fair |cooa | Gooa {Good Good |Poor |very |Gooa {Good very 
Scott Lake | | | | | poor. | | | poor. 
Sy: | | | | | | | | | | 
Seelyeville------- Ivery |Poor {Poor \Fair Pair |Gooa |cooa Poor Pair |Good. 
Pear 6 | | | | | | | | 
Cathromcerrnnnn--- |Very |Poor |Poor |Fair |Fair |\Gooa |Good |Poor pair |Gooa. 
(Geasracae | | | | | | | | 
Markeyere-crrcnn- Ivery |Poor |Poor \rair |Faix |Good {Good |Poor |Fair |Good. 
Or. 
be | | | | | | | | 
VSB, VsCererenenon |Poor [Fair |Fair |Poor |Poor \Very |Very Fair |Poor \very 
Vilas | | | poor. | poor. | | poor. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation] 


Tee ee SS ee Se Ae ge ee I ee Se OS ee ee he 


Soil name and | Shallow | Dwellings ! Dwellings | Small | tocal roads | Lawns and 
{ | | | | | 
map symbol | excavations | without with l commercial | and streets landscaping 
basements basements buildings 
{ | ! ! | | 
AmCe-n--e-en---nn- |Noderate: INoderate: |Moderate: |severe: |uoderate: |Noderates 
Amery slope. slope. slope. slope. slope, slope. 
| | | | | frost action. | 
Apieseseoaeesed ees lsevere: lsiight--------- lsiight--------- lsiight--------- \severe: Isiight. 
Antigo | cutbanks cave. | | | | frost action. 
AOBr-ne-9- nn ---- == | severe: Isiight assessors Isiight ateressa= | Moderate: Isevere: lsiight. 
Antigo | cutbanks cave. | | | slope. | frost action. |! 
AoCe nnn nnn nen---e- |severes Moderate: | Moderate: Isevere: | severe: |Moderate: 
Antigo | cutbanks cave.) slope. | slope. slope. | frost action. | slope. 
ASro rrr sean scceroe |Severe: |severe: {se evere: |Severe: |severe: |Severe: 
Au Gres cutbanks cave,; wetness. wetness. wetness. wetness. wetness. 
| wetness. | 
COme enw e enn necennn |severe: |severes | severe: Ise evere: | severe: INoderate: 
Comstock { wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
frost action. 
| | | | | | 
Cormeen mem m een en= |Severe: |Moderate: Ise evere: {mo derate: Moderate: |Noderate: 
Croswell cutbanks cave,| wetness. wetness. wetness. wetness. droughty. 
|! wetness. | | | | | 
Cy Bern nn nn nnn nnn Moderate: |Moderate: {Mo derate: |Moderate: | Severe: Is1ight. 
Crystal Lake | cutbanks cave, | shrink-swell. | wetness, | shrink-swell, | low strength, | 
wetness. slope. frost action. 
| | | | | | 
Pitererro scorns nnne- lsevere: severe: Ise evere: severe: Severe: lcevere: 
| I"¢ | | | 
Fordum peutbenks. cave | flooding, | flooding, flooding, | ponding, | ponding, 
| ponding. | ponding. ponding. | ponding. | flooding, | flooding. 
frost action. 
| | | | | | 
FoBrw------------- |severe: Moderate: |severe: |Moderate: |Noderate: Isignt. 
Freeon | cutbanks Caves wetness. l wetness. wetness, | wetness, l 
wetness, slope. frost action. 
| | | [ere | | 
Hy Beonw ere e nn nnne |severe: |Severe: Ise evere: |se evere: |severe: |severe: 
Hatley cutbanks cave,; wetness. wetness. wetness. frost action. large stones. 
| wetness. | | | 
| | | | | | 
I gre nenn rene ne nan Severe: Severe: Severe: Severe: Severe: Severe: 
Ingalls | cutbanks caver) wetness. YW wetness. | w wetness. | wetness. |! wetness. 
tness 
(heen | | | | | 
KnConn nnn nen en nne I Severe: (moderate: | Moderate: Ise evere: | Moderate: l Severe: 
| | | | | | 
Kennan j cutbanks caves, slope, | slope, slope. | slope, | large stones. 
} large stones. | large stones. | frost action, | 
large stones. 
| | | | | | 
KoBr eee een nnn n nee |Severe: |Noderate: Ho loderate: |Noderate: |Moderate: |severe: 
Kennan | cutbanks Caves, large stones. | large stones. | slope, | frost action, large stones. 
large stones. large stones. 
| | | ee [oe | 
KwDen nnn n nnn nnn cee |severe: |severe: | severe: ise vere: |severe: |Severe: 
Keweenaw cutbanks cave, | slope. | slope. | slope. j slope. large stones, 
slope. 
| | | | | 


slope. 
i 
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Soil name and 
map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
i with 


Small 
| commercial 


|! Local roads 
| and streets 


143 


Lawns and 
| landscaping 


| basements basements buildings 


Milladore 


Ms*: 
Minocqua--------- 


| 
| 
| 
| 
I 
| 
H 


| 
| 


Severe: 
excess humus, 
ponding. 


Severe: 
wetness. 


Severe: 
cutbanks 


cutbanks 
ponding. 


ponding. 


Severe: 
cutbanks 
wetness. 


cave. 


cutbanks 
slope. 


cave, 


See footnote at end of table. 


Severe: 
ponding, 
low strength, 
subsides. 


Severe: 
wetness. 


| severe: 
aver) ponding. 


Severe: 
ponding. 


Severe: 


Save wetness. 


lsevere: 
Saver wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Istight wonenn--- 


| 
|stight ntcasenee 


|severe: 

| ponding, 

low strength, 
| subsides. 
|Severe: 

| wetness. 
| 


|Moderate: 
j wetness, 


depth to rock. 


| Moderate: 
| wetness. 


l severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
! 
i 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|siight--------- 


| Moderate: 
| slope. 


ponding, 
low strength, 
subsides. 


Moderate: 
slope. 


Moderate: 
slope. 


vere: 
onding. 


3 oO 


on 
@ 


vere: 
etness. 


= 


|Moderates 
| slope. 


Severe: 


slope. 


| 

i 

! 

| 

| : 
| severe: 
| slope. 
| 

| 

| 

I 

i 


Severe: 
ponding, 
frost action, 
subsides. 


Severe: 
wetness, 
frost action. 


derate: 
rost action. 


moO 


Severe: 
ponding, 
frost action. 


Severe: 
ponding, 
frost action. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

{ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|severe: 
ponding, 
| frost action. 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
i) 


evere: 
frost action. 


vere: 
rost action. 


th Oo 


Slight. 
Slight. 


| 

| 

| 

| 

| 

I 

| 

|severe: 

| too acid, 
ponding, 

| excess humus. 
| 

| 

| 

| 

! 

{ 

| 

| 


Severe: 
wetness. 


Moderate: 
large stones. 


Moderate: 
| droughty. 


|Moderate: 
large stones, 
wetness. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding, 
excess humus. 


ponding, 
excess humus. 


Moderate: 
large stones, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

i 

{ 

| 
|severe: 
| 

| 

| 

ly 

| 

| 
[Moderates 

| large stones, 
| wetness, 

| droughty. 
|Moderate: 

| large stones, 
| droughty. 


l Moderate: 
large stones, 
droughty, 
slope. 


| 

| 

| 

| 

[Se evere: 
| slope. 
| 

| 

{ 

| 

I 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and Shallow | Dwellings Dwellings | Small Local roads | Lawns and 
map symbol | excavations | without | with commercial and streets r landscaping 
basements basements buildings 
| | | | | | 
Serene n nana enn |severes [Slight ssessss-- |Moderate: |stight aaa |Moderate: |Moderates 
Scott Lake | cutbanks GAVE. wetness. | | frost action. | large stones, 
droughty. 
| | | ! | | 
sy: | | | | 
Seelyeville------ | Severe: |Severe: |severe: |severe: | severe: |Severe: 
| excess humus, l ponding, | ponding, ponding, | ponding, l ponding, 
ponding. | low strength, | low strength, | low strength, subsides, | excess humus. 
| | subsides. | subsides. } subsides. frost action. | 
Cathro=#+<<-===== | Severe: |Severe: |severe: |severe: | severe: |severe: 
| excess humus, | ponding, | ponding, ponding, | ponding, | ponding, 
ponding. subsides. subsides. subsides. frost action, ; excess humus. 
| | | i | subsides. H 
I | | | I | 
Markey----------- | severe: |severe: |severe: |severe: |severe: Isevere: 
} cutbanks eaves ponding, | ponding, ponding, | ponding, | ponding, 
| excess humus, low strength, | subsides. | subsides. | frost action, | excess humus. 
ponding. subsides. | | subsides, 
VsB-2n-seenwenn ene |severes {slight won------ |stight a |Moderate: |siight woeeennee |Moderate: 
Vilas | cutbanks caves | | slope. | | droughty. 
VsCerrernrrccnrccere |severe: |voderate: Moderate: | severe: | Moderate: |Noderate: 
Vilas cutbanks cave.; slope. slope. slope. slope. droughty, 
| | | | | | Hoos 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Langlade County, Wisconsin 


[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated. 
information in this table indicates the dominant soil condition but does not eliminate the need for 


"slight," "poor, 


onsite investigation] 


Soil name and 
map symbol 


Kennan 


and other terms. 


TABLE 12,“-SANITARY FACILITIES 


Dally cover 
for landfill 


Oors 


small stones. 


Poor: 
seepage, 
too sandy, 


small |stones. 


Poor: 
seepage, 
too sandy, 


small stones. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 
wetness. 


| 
lp 
|F 
| 
| 
| 
| 
I 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
|Poors 
seepage, 
too sandy. 
| 
lFa ir: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
! 
| 
{ 
i 


wetness. 


Poor: 
seepage, 
too sandy, 


small stones. 


Fair: 
too sandy, 


small stones. 


Poor: 
seepage, 
wetness, 


small stones. 


Poor: 
wetness. 


Poor: 


small stones. 


| Poor: 


145 


See text for definitions of 
The 


Septic tank | Sewage lagoon | Trench | Area 
| absorption areas sanitary sanitary 
fields landfill landfill 
| | | 
|Moderate: |Severe: Moderate: |Noderate: 
slope. | slope. l slope. slope. 
|Severe: |severes | severe: |severes 
| poor filter. | seepage. | seepage, | seepage. 
| | | too sandy. | 
! | | | 
|severe: |severe: |severe: |severe: 
poor filter. | seepage, seepage, seepage. 
| | slope. | too sandy. i 
| | | | 
|Severe: |severe: | severe: |severe: 
wetness, | seepage, | seepage, | seepage, 
poor filter. | wetness. | wetness, | wetness. 
} | | too sandy. 
|severe: |Severe: |severe: | severe: 
| wetness, wetness. wetness. | wetness. 
| percs slowly. | | 
|severe: severe: | Severe: |severe: 
| wetness, | seepage, seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. 
too sandy. 

| | | | 
|Severe: |Severe: |oderate: |\Moderate: 
| wetness, wetness. | wetness. | wetness. 
| percs slowly. | | | 
|Severes |Severe: |severe: |Severes 
| flooding, | seepage, | flooding, | flooding, 
| ponding, | flooding, | seepage, | seepage, 
poor filter. | ponding. | ponding. | ponding. 
|severe: | severe: |Moderate: |Noderates 
wetness, | wetness. | wetness, | wetness. 
| percs slowly. | | too sandy. 
|severe: | severe: Isevere: | severe: 
| wetness. | seepage, | seepage, | seepage, 
| | wetness. | wetness. | wetness. 
| i | | 
| severe: |Severe: |Severe: |severes 
wetness, | seepage, | wetness. | seepage, 
| percs slowly, | wetness. | | wetness. 
poor filter. | | | 
Moderate: Isevere: |severes |Noderate: 
slope, | seepage, | seepage. | slope. 
} large stones. | slope. r | 
Moderate: | severe: severe: Isiight SSr=so-5 
| large stones. seepage. | seepage. | 

l i} t 


| small stones. 
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Soil name and 
map symbol 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank 


| absorption 


Sewage lagoon 


| 
| areas 


Trench 
sanitary 


Area 
sanitary 


Soil Survey 


| Daily cover 
for landfill 


fields | | landfill | landéill | 


Milladore 


Ms*: 
Minocqua~---------- 


|Severe: 
slope. 


|Slight---------- 


\Severe: 
ponding, 
subsides. 


Severe: 
wetness, 
percs slowly. 


|severes 
{ wetness. 


i 
| 


jocvere: 
| wetness, 
i percs slowly. 


| severe: 
| wetness, 
percs slowly. 


|severe: 
| ponding, 
| poor filter. 


| 
| 


jPevere: 
ponding, 
| percs slowly. 


\severe: 

| ponding, 
percs slowly. 

r lowl 


|severe: 
\ wetness, 
} poor filter. 


|Severe: 
\ wetness, 
| poor filter. 


|severe: 
| poor filter. 


| severe: 
poor filter. 


See footnote at end of table. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
“excess humus, 
ponding. 


Severe: 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage. 


Severe; 
seepage, 
ponding, 
excess humus. 


Severe: 
wetness. 


Severe: 
depth to rock, 
wetness. 


Severe: 
too sandy. 


Severe: 
wetness. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
ponding. 


vere: 
eepage, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
i 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
{ 
| 
| 
| 
| 
| 
1 


n 
ao 


Severe: 
seepage, 
wetness. 


seepage, 
wetness. 


Severe: 
seepage. 


! 

|Poor: 

| seepage, 

| small stones, 
slope. 

[Pairs 

| thin layer. 


| Poor: 

ponding, 
excess humus, 
too acid. 


ys) 
° 
3° 
4 


wetness. 


Poor: 
seepage, 
small stones. 


Poor: 
seepage, 
too sandy. 


Poor: 
small stones, 
wetness. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 

seepage, 
small stones, 
ponding. 


Poor: 
small stones, 
ponding. 


Poor: 

seepage, 
small stones, 
wetness. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poors 
seepage, 
too sandy, 
small stones. 
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! Daily cover 
for landfill 


| 
|Poor: 
seepage, 
too sandy, 
small stones. 


seepage, 
too sandy, 
small stones. 


ponding, 


seepage, 
too sandy, 
ponding. 


seepage, 
too sandy. 


seepage, 


Soil name and Septic tank Sewage lagoon | Trench Area 
map symbol absorption areas sanitary sanitary 
fields | | landfill land£ill | 
| | | | 
PsDowere nn eee errr n= Isevere: Isevere: |severe: |Severe: 
Pence | poor filter, | seepage, | seepage, | seepage, 
slope. slope. slope, slope. 
| | too sandy. | 
Pe | | | | 
Pits 
| | | | 
SCo meee ewer erenccen= |severe: |severe: |Severe: |severe: 
Scott Lake | wetness, | seepage, | seepage, | seepage, 
poor filter. wetness. wetness, wetness. 
| | too sandy. | 
Sy* : | | | | 
Seelyeville-------- | severe: Isevere: | severe: | severe: 
| | | | 
| ponding, | seepage, | seepage, seepage, 
| subsides. | excess humus, | ponding, | ponding. 
} ponding. | excess humus. | 
Cathro--~-~-------- |Severe: |severes |severes |severe: 
| ponding, | seepage, | ponding. | seepage, 
| percs slowly. | excess humus, | ponding. 
} | ponding. | 
Markey---cesernn-== {severe |severes |severes |severe: 
| ponding, | seepage, | seepage, | seepage, 
poor filter, excess humus, | ponding, | ponding. 
| subsides. ponding. | too sandy. | 
VsBorcsenscre=Secer= | Severe |severe: |severe: |severe: 
Vilas | poor filter. | seepage. | seepage, | seepage. 
too sandy. 
| | | ¥ | 
VsCossesessorsscte-= | severe: |severe: |Severes |severes 
Vilas poor filter, seepage, seepage, seepage. 
| | slope. | too sandy. 


| 


| 
| 
| 
| 
| 
i 
| 
H 
H 
| 
| 
| 
| 
| 
|! excess humus. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


too sandy. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," 


and other terms. 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


Soil name and 
map symbol 


Antigo 


lgsssessssscesrsa===F=2 


| wetness. 


Fair: 
| wetness. 


|Fair: 
| wetness. 


|Fair: 
| low strength, 
| wetness. 


{Poors 
| wetness. 
| 


[Fairs 
| wetness. 


Fair: 
| wetness, 
| large stones. 


|Poor: 
| low strength, 
| wetness. 


|Fair: 
| large stones. 


| wetness, 
| low strength. 


|Poor 
wetness. 


| 
| 
' 


Roadfill 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
! 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
{ 
| 
| 
| 
| 
| 
| 


| Probable wenn ----- 


| 


| Improbable: 

| excess fines. 
! 

| 


Improbable: 
excess fines. 


| Gravel 


| Probable SSSe es arse 


| Probable belated 


| Improbable: 
| too sandy. 


| improbable: 
| excess fines. 


| improbable: 
| too sandy. 


| improbable: 
| excess fines. 


| Probable wana nen ne- 


| improbable: 
| excess fines. 


| probable Sess ass eas 


| Improbable: 
excess fines. 


| propable---------- 


|Probable Boesseess= 


Improbable: 
excess fines. 


Topsoil 
| 


small stones, 
| area reclain, 


|Poor: 
j area reclaim, 
| small stones. 


| poor: 
wetness. 


Good. 


too sandy. 


1 
| 
! 
| 
| 
|Fair: 
| 
|cooa. 
| 


|Poors 
| small stones, 
| wetness. 


|Poor: 
| small stones. 


|Poor: 
| small stones, 
area reclaim. 


|Poor: 
small stones, 
| wetness. 


|Poor: 
large stones, 
area reclaim. 


|Poor 
| large stones, 
| area reclaim, 
| slope. 


i area reclaim. 


excess humus, 
wetness, 
too acid. 


small stones, 
wetness, 
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ee eg eg i, ew a re ea Oe ee Me a eS | 


Soil name and 
map symbol 


Roadfill 


| Sand 


| Gravel 


| Topsoil 


| | 
SS fH th OO 


Marathon |! area reclaim, 
| thin layer, 
| wetness. 

MnBs-s8"24s=2e5ss—285= Fair: 

Menominee | wetness. 

MOBr rene nn nnn nnn n nen Fair: 

Milladore | wetness. 

l 
Ms*; | 

Minocquacessrcereree= |Poor: 
wetness. 
| 

Cables=sS=<s<<=-<<=== | Poor: 

j wetness. 
| 
| 

Sherry -coccerecercen= |Poors 
| wetness. 
| 
| 

MyBassaS=Ss2sSeses=°= |Fair: 

Mylrea | wetness. 

! 
O8-+4"se6----<s<e<s=<= lrairs 

Oesterle | wetness. 

| 
PaB, PaCas-+-neeeeo--- |Gooa wove nnn ne nee ee 

Pence | 

t 
Pepa saeser ses satnerese | Poor: 

Pence | slope. 
| 
| 

Pt*. | 
Pits | 
SCnP saan ST sSerrsen == lrair: 

Scott Lake | wetness. 

| 
Sy*: | 

Seelyeville---------- |Poors 

wetness, 


| low strength. 


Cathros@secesseneeen= |Poors 
| wetness. 
| 
Markey Seem Se | Poor: 
wetness. 


See footnote at end of table. 


Improbable: 
thin layer. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable seme neooen 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Probable-<-<-<------- 


Probable---------=- 


Probablecere------ 


Probable---------- 


Probables--ce----- 


Improbable: 
thin layer. 


| 

| 

| 

| 

! 

| 

| Inprobable: 
too sandy. 

| Improbable: 

| excess fines. 
I 
| 
| 


prrobabie Sowmeneeee 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Probable eer 


| Probable eoweeeenne 


| probable wceen nn eee 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| inprobable: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| Probable conewemece 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 


Poor: 
small stones, 
area reclaim. 


Fair: 
too sandy. 


Poor: 
small stones, 
area reclaim. 


excess humus, 
small stones. 


Poor: 
area reclaim, 
excess humus, 
small stones. 


Poor: 

excess humus, 
small stones, 
area reclaim. 


| 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor: 
| 

| 

| 

| 

| 

{ 

| 

{ 

| 

| 

| 

| 
|Poor: 

| small stones, 
| area reclaim. 
| Poor: 

| small stones, 
| area reclaim. 


|Poor: 
| small stones, 
| area reclaim. 


| Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
excess humus, 
wetness. 


excess humus, 
wetness. 


Poor: 
excess humus, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
|Poor: 
! 
| 
| 
| 
! 
| 
! 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 
SS ee 
Soil name and ! Roadfill | Sand | Gravel | Topsoil 

map symbol | | 

+ + _ 1 — —_+ 
| | | | 

VSB, VSCoernrrernrcnnn= |cooa SH ToS aT TSS ee ese |Probable SSSR T SSS ts | Inprobable: |Poor: 
Vilas | | | too sandy. too sandy. 


SORTS eS nn ene 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.+-WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 
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See text for definitions of 
Absence of an entry indicates that the soil was not evaluated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 


y Dimitations tor-- T E 


Features affecting-- 


Soil name and | Pond T Embankments, T T Terraces T 


reservoir { 


map symbol dikes, and | Drainage | Irrigation and Grassed 
areas levees diversions waterways 
H | | | | | 
AMC ore nnnnnnennn-- {severe: |severe: |Deep to water |Slope corer esan |Stope Sstsssse=2 |Stope. 
Amer: slope. seepage 
Sa | | ! | 
D0 Arnon ennen nn nn-- |severe: |severe: |Deep to water | Erodes easily |Brodes easily, |Erodes easily. 
Antigo | seepage. | seepage, | too sandy. 
| [ee | | 
AoBeennneennn---n- l Severe: \Severe: \Deep to water Isa lope, | er odes easily, | erodes easily. 
Antigo |! seepage. seepage, |! |e erodes easily. | too sandy. 
iping. 
| ee | | | | 
DOC enn neem nnann--- lSevere: l severe: IDeep to water 152 lope, lSiope, 157 lope, 
Antigo | seepage, H seepage, | | erodes easily. | erodes easily, | erodes easily. 
| slope. piping. | | too sandy. ‘| 
AS ererennococnenn- |Severe: |severe: |\cutbanks cave wetness, wetness, [Wet letness, 
Au Gres | seepage. j seepage, | | droughty, | too sandy, | droughty. 
| | piping, | fast intake. | soil blowing. | 
tness. 
Eos | | | | 
COnmnn nnn nnnnn---- |Moderate: |severes lFrost action, Ie etness, | Erodes easily, \wetness, 
Comstock | seepage. | piping, cutbanks aha Gag erodes easily.) wetness. | erodes easily. 
| | wetness. | | | 
Car eeeeennnncnen-- lSevere: Isevere: lcutbanks cave Iwetness, lWe etness, lproughty. 
Croswell | seepage. | seepage, | droughty, | too sandy, | 
| | piping. | | fast intake. soil blowing. | 
CyB--------------- | Moderate: Ise evere: lFrost action, lnetness, | Erodes easily, | Erodes easily. 
Crystal Lake seepage, piping. slope. slope, wetness. 
| slope. es | | erodes easily. | 
Frr--+------------- |severes |severe: |Ponding, |Ponding, [Po nding, He tness, 
Fordum | seepage. seepage, j flooding, | droughty, | too sandy. | droughty. 
| | piping, | frost action. | flooding. | 
onding. 
| Pe | | 
FoBreennnnnnnnnnn- [Moderates Isevere: {si pe, |hietness, |Erodes easily, | Erodes easily, 
Freeon seepage, | seepage, | cutbanks eaves rooting depth, | wetness. | rooting depth. 
slope. iping. slope. 
pee [meee | borer | 
Hy Bowen nennnnnnn-- | Severe: |Severe: Frost action, |Large stones, lwetness, |Wetness, 
Hatley | seepage. | seepage, | slope, | wetness, j too sandy, | droughty, 
| | wetness, | cutbanks eaves, droughty. | large stones. large stones. 
iping. 
| Le | | 
green senensnncen- |severe: | severe: |cutbanks cave lnetness, |zrodes easily, wetness, 
Ingalls { seepage, | piping, | { droughty, { wetness, { erodes easily, 
| wetness. | fast intake. j soil blowing. | droughty. 
KnCrerwennnnnnnnnn | severe: | severe: \Deep to water Large stones, Isiope, Large stones, 
Kennan | slope. | piping. | | droughty, | large stones. | slope, 
| | | slope. | | droughty. 
KOBq=s-s+<=<5-6ee= | Moderate: |Severe: |Deep to water |Large stones, |uarge stones~--~ ie arge stones, 
Kennan seepage, | piping. | | droughty, j droughty. 
slope. 
| | | | 


slope. 
! 
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TABLE 14.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


Soil name and | Pond | Embankments, | Terraces | 
map symbol reservoir dikes, and Drainage Irrigation and Grassed 
- | | | | | 
areas levees diversions waterways 
| | | | | | 
KwDewe mre renner ene |Severe: |Severe: [Deep to water {Large stones, |stope, |Large stones, 
Keweenaw | seepage, seepage, | droughty, | large stones, | slope, 
slope. | piping. | slope. | too sandy. | droughty. 
LgA--e 9 -- |Moderate: Isevere: |Deep to water lErodes easily | Erodes easily | Erodes easily. 
Langlade | seepage. piping. | | | 
LoBenrnnnereterenn- |Noderate: Iseveres {Deep to water Is1 ope, | Erodes easily | Erodes easily. 
Langlade l em eeses piping. | erodes easily., 
slope. 
| | | | | | 
LxXsecereccencccnn- \Severe: Isevere: |Ponding, [Po nding, |Ponding sosce--- |Wetness. 
Loxley | seepage. excess humus, , subsides, too acid. 
| ponding. frost action. | | 
MgBrnmnennnnnnnn-- |Noderate: |severe: lFrost action, lWetness, | Erodes easily, |Wetness, 
Magnor | seepage, | piping, | slope. rooting depth, | wetness. | erodes easily, 
| slope. | wetness. | slope. | | rooting depth. 
MABwee n-ne renee |oderate: Isevere: Istope weeewescco wetness, Large stones, [Large stones. 
Marathon seepage, | seepage. | | slope. wetness. | 
j depth to rock, | | | | l 
slope. 
| | | | | | 
MnB- wwe nnn n nnn == |severe: |severe: |Slope, lWetness, |Wetness, |Droughty. 
Menominee | seepage. | seepage, cutbanks CAVes,| dgroughty, | too sandy, l 
| piping. | | fast intake. | soil blowing. l 
MOBmes-<ssesess<s5 Islight SsRScas=5 \Severe: |Frost action---|Wetness, | Erodes easily, |Hetness, 
Milladore | | piping. j | erodes easily wetness. l erodes easily. 
oe | | | | | | 
Minocquace------- lSevere: |Severe: |Ponding, |Ponding, |Erodes easily, |letness, 
| seepage. seepage, frost action. , soil blowing. |; ponding, erodes easily. 
[osreen | | | | | 
| eat too sandy. | 
onding. 
| | P | | | 
Cable------------ lModerate: severe: | ponding, | ponding, lLarge stones, lLarge stones, 
| | | | | | 
| seepage. | seepage, j frost action, | rooting depth, | erodes eastlyy wetness, 
| j piping, cutbanks Saves) soil blowing. | ponding. | erodes easily. 
ponding. 
| | | | | | 
Sherry ---2---<-<- |Moderate: |severe: |Ponding, ponding, | Erodes easily, ltietness, 
seepage. piping, | frost action. | soil blowing, | ponding, | erodes easily, 
| ponding. | rooting depen soil blowing. | rooting depth. 
My Bern wenn nen e nnn |Severe: |severe: |Frost action, lwetness, | Large stones, lvetness, 
Mylrea | seepage. seepage, cutbanks caves, erodes eaeilye erodes easily, , erodes easily. 
f | wetness, | | wetness. | 
OSer erent eeenennn= lSayeree severe: lrrost action, lWetness, lietness, {We letness, 
Oesterle | seepage. | seepage, j cutbanks caves | droughty. | too sandy. | droughty. 
| wetness, | | 
[eee | | | 
PSBrerrr nnn |Severes |severe: {Deep to water |Proughty, {00 sandy, |proughty. 
Pence seepage. } seepage. | soil blowing, | soil blowing. | 
slope. 
| | | | | | 
PsC, PsDewnnn----- |severe: |Severe: |Deep to water |Droughty, |stope, {s2 ope, 
Pence | seepage, | seepage. | soil blowing, | too sandy, | droughty. 
j slope. | | | slope. | soil blowing. | 
1 i { I 1 t 


See footnote at end of table. 


Langlade County, Wisconsin 


map symbol 


reservoir 


TABLE 14.~-WATER MANAGEMENT-~Continued 


i : Features affecting-- 


| Limitations for-- ea g 
Soil name and Pond Embankments, erraces 
| 


dikes, and 


| Drainage 


| Irrigation 


| and 
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| Grassed 


levees diversions waterways 


| 
Pt*, 
Pits | 
Sqnn en n---e nn ene | Severe: 
Scott Lake | seepage. 
| 
Sy*: | 
Seelyeville------ |severe: 
| seepage. 
| 
Cathro---<<-----= |severe: 
| seepage. 
| 
Markey----------- | Severe: 
| seepage. 
| 
| 
VsBe-------------- |severe: 
Vilas | seepage. 
| 
VsCoreen---------= | Severe: 
Vilas | seepage, 
| slope. 


Severe: 
seepage, 
piping. 


Severe: 
excess humus, 
ponding. 


Severe: 
piping, 
ponding. 


Severe: 
seepage, 
piping, 
ponding. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Large stones, 
cutbanks cave. 


Ponding, 
subsides, 
frost action. 


Ponding, 
subsides, 
frost action. 

Ponding, 


subsides, 
frost action. 


Deep to water 


Deep to water 


Wetness, 
droughty. 


Ponding, 
soil blowing. 


soil blowing. 


Ponding, 
soil blowing. 


Droughty, 
fast intake, 
soil blowing. 


Droughty, 
fast intake, 


| 
| 
| 
| 
| 
Va 
| 
| 
| 
| 
| 
1 
| 
|Ponding, 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
{ 
| 
| 
| soil blowing. 


Large stones, 
wetness, 
too sandy. 


Ponding, 
soil blowing. 


Ponding, 
soil blowing. 


Ponding, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Large stones, 
droughty. 


Wetness. 


Wetness. 


Droughty. 


Slope, 


! 

| 

| 

| 

| 

Ia 

| 

| 

| 

| 

| 

| 

| 
|Wetness. 
i 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

loi 
droughty. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 


{The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


sieve number-- Liquid | 


Soil name and | | | Plas- 
map symbol | | | Unified | AASHTO i | limit r ticity 


inches 4 10 40 | 200 index 
IR TG aaa (areal Sn nee a <a) 


| | | | | | | 
Inn, ChrtiL, |A~4 


| | | 
Rn@a-sesecse sees | 0-12| Loam ere eer | 0-5 |20-100| 75-100|65~100]45-95 £25 1-7 
pueey eee later | | | | | | | 
12-18)Sandy loan, fine [SM, SC, [Ac#, A-2,| 3-15 |50-100|50-95 [30-95 |15~75 | <28 | NP-9 
sandy loam, CL, ML A-1 
l Lagan: | | | | | | | | | 
{18-60 | Loany sand, fine {su, SC, laa, A- 2,1 3=15 |50- 100|50-95 |25- 85 |20- 50 | <28 | NP-9 
| sandy loam, | SP-SM, | A-l | | | | | | 
| gravelly sandy | SP-SC | | | | | | 
| face | | | | | | | | 
AoA, AoB, Rocmm=-| o- -12|siit loam+=--=4-< ea CL-ML [ant 7 0-3 {95- -100!90- 1001 90- 100|85- 95 £25 | 2-7 
Antigo [22°28 |S41t toan-------- {c [AcSr Ac4 | 0-3 |95-100/90-100/90-100}85-95 | 25-35 | 9-15 
|28°33 Gravelly sandy SM, GM, [A-2, Ac4,| 0-9 [50-100] 45-100) 25-95 | 7-75 | <35. | NP-15 
| loam, loam, \'mL, ai-ccl A-1, Pel | 
I ee aac aan | | | | | | | | 
lgaleaeeees | | | | | 
j23°60)stratified sand |SP, SP-SM,/A-2, A-3,| 0-9 [30-200|25-100}10-70 | 1-12 | --- | NP 
| l to gravel. | GP, eae i | | | | | 
Ape-enocsadazecs | 0-6 |Loany gand=s-<-=< isu, sp-sm !a-2-4 | O {2 95- -100]85- 100] 50-95 {10-25 | = | NP 
Au Gres r ere) Sane, loamy sand jSP-SM, Ore aa 4, 0 | 95- 100) 85-100)60-95 0-20 | <== NP 
SM 
(44-60! Sandsswosaes-nons Isp, SP-SM Iaody 1 9 t95-100! a5- 1001 50- -90 | o-10 | --- | wp 
te Naa cs 4 (ue oe cis ee, 
Gost eceseesteees: | g-3 loizt toam-------- lcu-mz, cL,la-4, a-6 | 0 | 100 ! 100 !8s-100!6s-100! 15-35 | 3-15 
Comstock | | “Mr, | | | | | | | | 
| 3-13|siit ne |cLM, ch, |A~4, A-6 | 0 100 100 | 90-100]85~100} 15-35 | 3-15 
ML 
|13-31}si1t loam, silty {ct |A~6, A-4 0 100 | 100 |90-200|85-100) 25-40 9-20 
bgieleere ae oes | | | | | | | 
31-60!Silt loam-------- cu, ML, !a-4, a-6 | o | 100 ! 100 !es5-100les-95 | is-3s | 3-15 
ie 5 eae de oe ie a 
Ggbetcesuensiese | 0-4 |Loany sandaased=n su la-2 | 0 |90- 100|85- 1colso-9 115-30 <20 NP=4 
Croswell | 4-45)Sand, loamy sand |SP-SM, SM /A-3, | 0  {90-100/85-100/50-95 | 5-25 | --- | uP 
A=2-4 
| 45-60 |Sand--+--=----0-- Isp-gm, sm !a-3, ! 9 la0-100!85-100!s50-90 | 5-25 | --- | yp 
- ia ae tes eae a ae 
Gyisdeeecseeteaes ! o-i6!siit loam-------- lcu-mt, cL,!a-4, a-6 | o | 100 ! 100 !e5-100!70-100! 19-32 | 3-23 
tai | Fae fee fed icon ape 
[16-38 /Silt loam, silty !c jA-6, A~d. | 0 | 100 | 100 |90-100]85-100] 25-40 | 9-28 
RY Se ncea | | | | | | | | 
38-60!Silt loam, silt !ci, cu-mu,la-4, a6 | o | 100 ! 100 !8s5+100!75-100! 19-32 | 3-13 
a tea coi ce ae (ea tulad ke 
usseseteoasskesn | 0-6 | Mucky silt loam It., CL, [Ante A- é,| 0-15 |30-100] 25-100] 20-100 15~95 | 20-35 3-15 
yoru ae ee | | | | | | 
| 6°30 }Loam, mucky loam, Gly GC, [A-2y Av4,| 0-15 |30-100)25-100}15-5 | 2-75 | <30 | 3-10 
| mucky silt loam.| ML, CL A-1 i | | | | | 
30-60)Stratified sand |SP) SM, |A~3, Ar2,| 0-15 |30-100|25~100|10-80 | 2-35 | --- | Np 
. AH1 
; Poot 


| | to grave 
1 t 


"cp, cu | 
[eens | | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | Classification prrag~ | Percentage passing | | 
Soil name and jDepth | USDA texture s ents | sieve number-~ juiauid | Plas- 
map symbol j | | Unified | AASHTO > 3 | | | | limit ticity 
inches 4 10 40 200 index 
bi | ! Pet £ ! Pot 
;—= | | j= | | | | ; = | 
FoB-----2----=--= | o-13!si1t loam-------- IML, CL, faq4 1 g-5 !90-100!90-100!85-100!85-100! <30 |! 1-10 
| { | | | | | | | | | 
Freeon CL-ML 
113-20]s4it léatheoo=seo- IM, CL, lana | o 0-5 |90-100| 90-100/ 25-100185-100 <30 1-10 
CL-ML 
!20-40| Loam, sandy loam,|SM, SC, [Ac4, A6,| 0 “15 {65-100|65-95 {35-90 {10-70 <35 NP-15 
ravelly sandy ML, CL A-2 
| | 4 | | | | | | | | | 
oam. 
|40-60| Sanay loan, loan, |sm, sc, [Ac4, A- 2,| 0-15 |65-95 |65-95 {35-90 {10-70 | £35 | NP-15 
| | page loamy | ML, CL A-6, Anh) | | | | | 
(herree | | | | | | | 
HyBe-se-++nonenee | o-5 lsi1t 1oam-------- lon, CL-ML,!A-4 155-50 !75-100!70-100!60-100!40-90 | <26 | 6-8 
latley , SM- 
| 5-56 |si1t loam, loam, !sc, SM, la-1, ae 0-25 {75-100} 70-100| 40-1001 20-90 | «30 | NP-10 
sandy loam. CL, ML A~4 
{56-60} Sandy loan, Loany [si SP=SM la- 1, A -2 | 0-25 170-95 60-95 |30-70 {10-35 | £20 | NP-4 
| | sand, oe | | | | | | | 
| [aces ate | | | | | | ! | 
Igr--n--n-nn-+--- | 0-6 |toany sand------- | su {a-2 | 9-8 [29 100} 75~ 100}50-75 | ie 30 — | NP 
Ingalls 6-38|Loamy sand, sand,!SM, SP-sM !a-2, A-3 95-100|60-i00|60-95 | 5-30 | --- | NP 
| | | | | ° | | | | 
fine sand. 
|38-60]si1t Tean-=-<~oe- Ich, CL-ML la 6, A-4 O | 100 ee es-95 20-35 | 415 
Oe | 0-2 |Boam piase esewend Imb, c CLcML, |A~4 {2s 5-50 |75-100|75-100|65-100| 45-90 £25 | 3-7 
Kennan SM, SM-SC 
| 2-30| Sandy loam, fine ISM, sc, |Ac2e 2, An4 | 0 0-25 |75-100] 75-100] 40-100| 20-90 | <30 | NP-10 
ay loam ML, CL 
a : | | | | | | | | | 
|30-46 |sanay loan, loan ,|sM, SC, [Ae 1+b, | 0 -25 {65-95 |65-95 {35-90 {10-70 £30 | NP=9 
| loamy sand. | ML, CL | A-2, aur | | | | | | 
[46-60 |Loamy sand, sandy |SH-SC, SM,|A-1-b, | 0-25 [65-95 |60-95 |30-70 10-25 | <20 | NPrS 
| | tesa aeevelly | SP-SM | A~-2-4 | | | | | | 
| foxes Senne | | | | | | | 
a | 0-2 jsiit Lloame“seee4¢ IML, CL“ML, [A- 4 |25 -50 |75-100}75-100]65~100 | 45-90 | £25 | 3-7 
Kennan SM, SM-SC 
| 2-30!sanay loam, silt !sm, SC, [a2 2, Ae 4,| 0-25 | 75-100} 75-100| 40-100|20-90 | «30 | NP-10 
loam, loam. ML, CL 
|30-46 | sandy loan, loam, |SM, SC, las = | 0-25 |65-95 |65-95 [35-90 {10-70 «30 | NP-9 
| | loamy sand. | ML, CL | -2, ae | | 
y36760 Loamy sand, sandy |SM~ SC, SM,,A-l-b, 0-25 pears jp Ones jeer2e [zones | <20 | NP=-5 
| =a aaa i SP-SM | A-2-4 | | | | 
| [posses | | i | | | | 
Kubsieeeeesesaee 0-2 | sandy losmass—265 isu, sc, [As2y Am ay] 5-50 |20-100| 75-100] 45-75 {20-40 | £20 NP-10 
Keweenaw SM-SC -1-b 
| >- alae sand, loamy!sM, sc, |!a-2, 1 g-25 175-100! 70-100! 45-75 !10-30 | <20 | np-10 
| fine sand, | SMSC, | A-1-b \° | | | | |! 
j | gravelly loamy | SP-SM | | | | | 
sand. 
116-36!sand, loamy sand,!sM, sc, !a-2, a-3,! 0-25 !75-100!70-100!45-75 | o-30 | <20 | np-10 
| gravelly loamy | SP, SP-Si| A-1-b | | | | | | | 
sand, 
{36 -53|sandy loam, sand,!SM, SC, [Acs 2 -3,| 0 -25 | 0-100| 55-100} 35-75 |! 0-35 | <30 | NP-10 
leg | loamy sand. SP, giaaet| A-l-b | | | | | | | 
|53-60|Loany sand, su, SC, |a-2, | 0-25 |60-100{50-100]30-75 | 3-30 | <20 | NP-10 
j gravelly loamy aon | near et | | | 
{ 7 bs | | | | | 
l | | | | | | 
i) t 4 ( | t t 


| 
| sand, gravelly | 
| sand. | 
| | 
1 t 


156 


Langlade 


Magnor 


Marathon 


Menominee 


Milladore 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | ’ Classification jFrag= Y Fi t T ' | 
T Plas- 


| 
| ovi4|siit loam-------- (M., CL, [A-4 | 
CL=-ML 
14-42] sit (eancsonece Mi, CL, laa, A-6 | 
CL=-ML 
{42-47/toam, sandy loam Isc, cL, jAc2 1 Ana, | 
SM, SM-SC 
147-53 !Gravelly sandy Io, SP-SM how A-2,| 
| | loam, gravelly A-3 
{ | loamy sand, | | 
} | sandy loam. | | | 
j>3760) Stratified sand [SPs SP°SM, jAq1, Acer 
| | to gravel. | GP, GP-GM) A-3 | 
|! o- 12) Fibric material ie la 8 | 
jt2-60) Sapric material pPr ce l 
| oie Joame-eees= [Che CL-ML, [A -4 | 
{11-20]si1t loam, silt ct, CL- ML, |a~ 
|20-30|Loam, sandy ra Choy |A-2 2, 1 Ady 
j l gravelly sandy SM, SH=SC; 
loan. 
|30-60|sanay loam, isons CL-ML, a 2, A-4,| 
| | gravelly sandy | SM, SMSC] A oat | 
loan. 
a eee | 
| 0- -12|toam eeeeaeteadess a, CL-ML la-a 
yi27 19 | Loam SS<sossse-ss— pBL, CL°ML a 
j 19-36 Sandy loam, {Oamy (Shy retin A-4, 
sand, loam. ML, CL-ML 
|36-57|Gravel1y sandy ee SP-SM, Ine i A-2, 
loam, very GP-GM A-4 
| gravelly sandy | 
loam, gravelly 
| | Scam, | | 
|57-60|unweatherea | “- | --- 
bedrock. 
| | | | 
| 9 5 |Loany gand--s-s- | su la-2~4 
5-30|Sand, loamy sand, |SP, SM, jAq2n4, 
gravelly loamy | SP-SM | 
| 


es 

{ 

| sand. | 

j39-60 Sit loam, loam, [chr CL-ML pAv4y An-6 
| silty clay deat.) | 


| 0-8 {saat loam-------- [Mr CL-ML, [ana 
| e-i6|siit loam-------- lau, CL-ML, |An4, A-6 
CL 
116-45! sanay clay loam, cL-ML, ch, lana , A-6, 
| loam, clay loan. | SM-SC, aed A- 1, A-2 
45-60) Gravelly sandy SC, SM, A-l, A-2, 
loam, sandy CL, ML 


loam, clay loam. 


| 
| 
| 
‘ 


> 
' 
Ls 
~ 
» 
' 
a 


oo 
oo 


0-10 


|95-100195 100 


|95-100| 95-100 


halo 100 


30- ae 5 


seals 100 
95- 100|90- 100 


| 
75- 200] 


| 
t 


| 
| 
| 
| 
| 
| 
_ 
bee 
| 
lg 
| 
lg 
| 
l 
| 70-95 
| 

| 


|95- 100|75- 100 
95- 100) 75100 
j80- el a 100 


las-es !35-75 


| 

| 

| 

| 

[ace 

| 

| 

2 5-100} 75-100 
{85-200 | 60-100 
I | 

| 

| 

| 

| 

| 

| 

| 


85~ 100|85- 100|80- 95 


90-100|90- 100 


| 
| 
| 
| 
i 
| 


{55-1001 50- 90 {25-60 


| 
| 
| 
| 


80-100|60-95 
80-100|60-95 
45-90 !20-70 


7-30 


1-12 


H 
| 
| 
| 
| 
| 
| 
| 
i 
| - 


setilee 100 


85- 100|65- 100] 


75- 1001 70-95 |40- =90 |20-70 


40-90 


75-95 
75-95 
35-95 | 


20-70 


50-75 
50-75 


85-100|65-90 


90- ~100|90- 1001 a5- 100] 65- 90 


etoile: Saale 100| 20-80 


leo- -100) 55-100 


30- 10035 80 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 15.--ENGINEERING INDEX PROPERTIES-~Continued 
| | | Classification [Frag= | Percentage passing | 
Soil name and jDepth, USDA texture jmenes | sieve number-- jLiquid | Plas- 
map symbol | | Unified j AASHTO | > 3 [ry Limit | ticity 
inches 4 10 40 200 index 
T Pot | Pot 
}=— | | | j= | | | | | | 
Ms*: | | | | ! | | | | | | 
Minocqua-~------ | 0-4 |sapric material ler \A-8 | 0 | +<= aa= | -- --— o== | a= 
| 4-31)Silt loam, loam, jSC, SHSC, As 2, Av4,) 0-7 80-100) 75-100) 45~ 100} 25- 90 | 20-35 | 4-13 
} | sandy loam. CL, CL-ML A-6 | | | | | 
{31-35}Sandy loam, sm, "Gu, |A~2, AcL,| O-7 50-100}45-100) 5-70 j 2-40 ) <20 | NP-4 
| gravelly loamy | GP, SP | A-3, Roky | | | | 
sand, gravelly 
| | sandy loam. | | | { | | | | | 
|35-60|stratitied sand [SPy SM, lac, 4-3, 0-7 135-100} 30-100] 5-70 | 0-30 |! oes | NP 
to gravel. GP, GM An~2 
| | | | | | | | | | | 
Cablewq-n---cnnn- 0-6 |sapric material lpr la-a | 0 | ons | -- Bard es | sae =ce 
| 6-16]Siit loam, loam, |SM, SC, |A-2, Ar4 | 0-25 | 75-100) 75- 100} 50- 1001 30-90 | <33 | 2-10 
| | fine sandy loam.; ML, CL | l | | | | 
116-38 |toam, sandy loam,|SM, SC, jA=2, A~4,| 0-25 |65-100/60"100}35-95 |20-75 27 | 2-8 
| gravelly sandy ML, CL Acl 
le | | ee ee ee ae ae 
|38-60|Sandy loam, {sM, SPS, |A=2, 2, a-1,| 0-25 {65-1001 60- 100|30- 90 {10-70 <23 NP~6 
| gravelly sandy ML, CL-ML 
aay ean He sabe ae SM eT oa 
boheme | | a a, ane ire One 
| { { | I | | | | | | 
Sherryeeco ---+-- | 9 0-6 J Seprts material Fy la-s | i¢) | -- | -- | -- oon | ase | s< 
| 6-22|siit loam, silty |Cl, ML, jA~4, A-6 | 0-7 90° 100! 85 100! 80-100 60-95 | 20-40 | 5-20 
{ | clay loan. i CL-ML i j | } | } | 
22-43) Loam, clay loam, }SC, CL, jA-2, Ac4y| 0-15 55> 100} 50-100} 40-100}15-75 | 20-40 ; 5-25 
sandy loam. SM-SC, A-6, A- 
; | eee eee: oe |e (|| | 
143-60|Loam, sandy clay lec, SM, [Ac2, a4, | 0-15 |35-100| 35-100) 20-95 10-75 | <35 | NP-15 
loam, sandy CL, CL-ML; A-6, A-1 
a te eR IS ow oe | 
| | { | \ { { | | | 
MyB-------------- o-15/siit loam-------- lcu-mb, mt, {ana | 0-7 |90-100}85-100| 75-100 | 60-90 | 20-30 | 3-10 
aa leas jc | | | | | | 
|15-22/Si1t loam-------- [cbs CLeML, jA~4 | 0-7 |90-100}85-100}75-100}60-90 | 20-30 | 3-10 
122-33|Sandy loan, roam, |cL, ML, bay a-a,| 0-25 l75 Balas 100] 35-95 {10-75 | <32 | NP-10 
| gravelly loam. j sc, SM | A-1 j I | | | j 
133-60)Gravelly loam, |GM, GP, jAv1 | 0-25 [10-85 | 5-80 | 0-55 | 0-30) <25 | NP 
| | ee ease | SP, SM | | | | | | 
San oO . 
| [eee | | { | | | | | 
Os-~----+-------- o-ielsiit loam-------- IcL-ML, ‘i. 0-7 l20- 1001 75- 100|65-95 [45-85 20-26 4-8 
Oesterle SM-SC, 
a a ee aan sees ae | 
|1e-2e}siit loam, loam IctnML, Pare ana, 0-7 175-1 00} 70 0-100! 40-95 {20-75 | 20-30 4-10 
su-sc, sc! a-1 
|2e-32| sandy loam, loamy |SM, SP-SM, la- 2, Ael 0-7 {55-95 |55-95 |25-75 {10-35 | £23 NP~6 
\ \ sand, gravelly | SM-SC, au} | { | | | 
legen eC tgren tesa! + | | | | | | | | 
32-60!stratifiea sand |sw, SP, !A-1, A-3,/ 0-7 |35-95 |35-95 115-70 | 0-30 | --- NP 
oF ee He deg ce tee dees dee | 
| | | } | | | 
t { { t ! ! ‘ 


} to gravel. | 
I \ 


See footnote at end of table. 
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TABLE 15.-~ENGINEERING INDEX PROPERTIES--Continued 


| | | 


| Classification [Frag- | Percentage passing 
Soil name and jDepth, USDA texture | | ees | sieve number-- jLiquid | Plas- 
map symbol Unified | AASHTO TE Limit | ticit 
| | | | | | | | 4 
inches! 4 10 40 200 index 
T Pct Pct 
I~ | ] | {— | | | | [Pe 
PSB, PsC, PsD----| 0-5 | sandy loam------- {su, ML la-4, A-24 0-7 |25-100|75-100| 45-85 {20-55 <21 NP-4 
Pence A-l 
5- 18} Sandy loam, |sp-sM, la~4, A-24| 0-7 |55-85 |50-80 |25-80 5-65 <25 | NP-7 
| | gravelly sandy | CL-ML, | A-l, An3} j | | 
loam, gravelly SM-SC 
Laearletnmetite, a ep-ar ecay act | on faces [eras latae (oman |e | 
1282 27 Gravelly sand, jSM, SP-SM, 1am 2, A-1 i 0-8 j>5-85 j50-80 jena jposee l a i NP 
} | loamy sand, | GM, GE GM } } | | | 
sand. 
\27- 60| Stratified sand |sP, SM, {A-1, A-3,| 0-15 |50-85 {50-80 |25-60 2-20 | === NP 
to gravel. GP, GM A-2 
| | | \ | | | | | | I 
re } | Pe a ae et 
Pits 
| | | | | | | | ! | | 
Sc--------------- | 9-13!si2t 1oam-------- IML, CL-ML,!Aq4 | 9-7 !g5-100!75-100!65-100! 45-95 | <25 | 3-7 
| } | | | | { | | | 
Scott Lake | | SM, SM-SC | | | | } 
13-35) Loam, sandy loam, ;SC, CL, (Ae 2, AAG 0-7 poe 200, to:-100 sat 00) 25775 20-35 | 3-13 
| | silt loam. SM, ML j A-6 | | | | | 
p35- 3) Sandy loam, joy on- SH Aels Ar2e| 0-35 pao 100) 50-95 j20- 80 ' 7-50 | €25 | NP-6 
| | gravelly sandy joe eu: A-3, Rae | | l | | 
loam, loamy SM=SC 
s0-col sess eg | | geil aioe laters gcse ie aealy cau. 
per OO) Start eted sand jSPs SM, ee An2y) 0-35 (ae ‘haa 95 ae =95 \ 3-25 | === NP 
| to gravel. | GP, GM l A-3 | | | | | | l 
| | I | | | | | | I | 
Sy*: 
Seelyeville----- | 2 “6 |sapric material ler la-a | 0 - | co nee --- | oc- ~-- 
6-60;Sapric material {PT A-8 Q aaa -_- “-- 7 --- -- 
| | | | | | | | | | | 
Cathrorernn-n--- {°° 12|Sapric material lor la-8 | i¢) | Son one | oe ee | --- | --- 
pla-4 0)Sapric material, jPt jas | fe) -s= --- --- --- wee | “oe 
muck. 
|40-60| sandy loan, loam,{su, ML, [ana | 0-5 |e0-1 00|65~ 100|60- 1001 35-90 | <25 | 3-10 
silt loan. | sc, CL { \ | | | | 
Markey---+------ | 0-41|Sapric material lpr |a-8 === he =< bs —— es | batch =s= | o-- 
j41-60, Sand, loamy sand, 1j8Pe SM, jAr2, A-3 | 0 | 100 j85- 100 ,60- 75 0-20 pe ere G NP 
| | fine sand. | SP-SM | \ | | | | 
VsB, VsC-----+--- 0-4 |Loany sand------- |su, sp-sm la-1, A-2 | 0 |B0- 200 75- 1001 35- 90 |12-30 ae ! NP 
Vilas 4-13|Loamy sand-~----- SP~SM, SM jA-1, An~2 | 0 pod= 100) 75° 100) 35- 90 pie 30 --- | NP 
| 13-29 | Sand terete eetaed jSM, SP-SM jacks Am2 1 ) j80- 100) 75- 100)35- 90 | 5-20 oor | NP 
A-3 
| 29-60! Sana------------- Isp, sP-sM,!a-1, a-2,! 0  !80-100!75-100!35-90 | 1-20 | --- | wp 
{ Iu \"A=3 | | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


159 


Langlade County, Wisconsin 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and “Organic matter" apply only to the surface Layer. 


Absence of an entry indicates that data were not available or were not estimated] 


{The symbol < means less than; > means more than. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS~-Continued 
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TABLE 19.--CLASSIFICATION OF THE SOILS 


{An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


sn 


Soil name Family or higher taxonomic class 


| 

Ameryrrr errs sr rrr nero r ren | Coarse-loamy, mixed Typic Glossoboralfs 
FAntigorreen reser rccneercn= Fine-silty over sandy or sandy~skeletal, mixed Typic Glossoboralfs 
Au Gres-eceres-nr nr enon | Sandy, mixed, frigid EFntic Haplaquods 

Cab lew-senn nnn enn rns nneen= | Coarse-loamy, mixed, nonacid, frigid Typic Haplaquepts 
Cathrorm-e renee reer cre | Loamy, mixed, euic Terric Borosaprists 
Comstockernnn enn reerrren= j Fine-silty, mixed Aquic Glossoboralfs 

Croswel] ----7eeer- eer nan--= | Sandy, mixed, frigid Intic Haplorthods 

Crystal Lakeccereerrerr--~ | Fine-silty, mixed Typic Glossoboralfs 

Pordume serene seceecrscrrn= Coarse-loamy, mixed, nonacid, frigid Mollic Fluvaquents 
Freeonwter eer serrr nnn nnn | Coarse-loamy, mixed Typic Glossoboralfs 

Hat ley---ece rene mm cceennn- Coarse-loamy, mixed Aquic Glossoboralfs 
Ingal1S---rer ern renner nnn | Sandy over loamy, mixed, frigid Entic Haplaquods 
Kennaneorneer neon er eer | Coarse-loamy, mixed Typic Glossoboralfs 

KeweenawW--w errr sere annem Sandy, mixed, frigid Alfic Haplorthods 
Langlade~-----ereneerne nnn | Coarse-loamy, mixed Typic Glossoboralfs 

Lox Ley cette ere cetscreren Dysic Typic Borosaprists 

Magnor--~eer errr n nen nanan | Coarse-loamy, mixed Aquic Glossoboralfs 

Marathon~-or eens er tn eternn Coarse-loamy, mixed Typic Glossoboralfs 

Markey reo nr m ene ee nnn erne= Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Menomine@rrsermeerennn nnn } Sandy over loamy, mixed, frigid Alfic Haplorthods 
*Milladore----- sata ahaietetahaiiaad Fine~loamy, mixed Aquic Glossoboralfs 

Minocquarccc ster ntertcere- | Coarse-loamy over sandy or sandy-skeletal, mixed, nonacid, frigid Typic 

| Haplaquepts 

My lreacen eer nesr emer sennn= Coarse-loamy, mixed, frigid Aquic Dystrochrepts 
*Oester ler sce se reese aren Coarse-loamy, mixed Aquic Glossoboralfs 

Pencern eter rrr rece nernn= Sandy, mixed, frigid Entic Haplorthods 

*Scott Lakeowceorene-ser--- | Coarse-loamy, mixed Typic Glossoboralfs 
Seelyeville-ceree--------- | Euic Typic Borosaprists 

*Sherry scene n-ne e enn nn | Fine-loamy, mixed, frigid Udollic Ochraqualfs 

RV lasqcc rence rn nnn n nnn | Sandy, mixed, frigid Entic Haplorthods 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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LEGEND* 


KENNAN-KEWEENAW: Well drained, undulating to very steep, 
stony, loamy and silty soils on moraines and drumlins 


ANTIGO-PENCE: Well drained, nearly level to very steep, silty and 
loamy soils on outwash plains, kames, and eskers 


MAGNOR-CABLE: Somewhat poorly drained and very poorly 
drained, nearly level and gently sloping, silty and mucky soils on 
moraines 


OESTERLE-MINOCQUA-SCOTT LAKE: Somewhat poorly drained, 
very poorly drained, and moderately well drained, nearly level, silty 
and mucky soils on outwash plains 


ANTIGO-LANGLADE: Well drained, nearly level and gently slop- 
ing, silty soils on outwash plains 


MILLADORE-SHERRY-MYLREA: Somewhat poorly drained and 
very poorly drained, nearly level and gently sloping, silty and 
mucky soils on moraines 

*The texture given in the descriptive heading refers to the texture 
of the surface layer of the major soils in each map unit. 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


Map symbols consist of a combination of letters. The first capital letter 
is the initial one of the soil name. The lowercase letter that follows 


CULTURAL FEATURES 
separates mapping units having names that begin with the same let- 


ter, except that it does not separate slope. The second letter indicates BOUNDARIES DAMS LAKES, PONDS AND RESERVOIRS 
the class of slope. Symbols without a slope letter are for nearly level 
soils or miscellaneous areas. County Medium or small Perennial 


SYMBOL 


Amery loam, 6 to 15 percent slopes 
Antigo silt loam, 0 to 2 percent slopes 
Antigo silt loam, 2 to 6 percent slopes 
Antigo silt loam, 6 to 15 percent slopes 
Au Gres loamy sand 


Comstock silt loam 
Croswell loamy sand 
Crystal Lake silt loam, O to 6 percent slopes 


Fordum mucky silt loam 
Freeon silt loam, 2 to 6 percent slopes 


Hatley silt loam, 2 to 6 percent slopes, stony 
Ingalls loamy sand 


Kennan loam, 6 to 15 percent slopes, stony 
Kennan silt loam, 2 to 6 percent slopes, stony 
Keweenaw sandy loam, 15 to 45 percent slopes, stony 


Langlade silt loam, 0 to 2 percent slopes 
Langlade silt loam, 2 to 6 percent slopes 
Loxley peat 


Magnor silt loam, 0 to 4 percent slopes 

Marathon loam, bedrock substratum, 2 to 6 percent slopes 
Menominee loamy sand, 0 to 6 percent slopes 

Milladore silt loam, 0 to 4 percent slopes 

Minocqua, Cable, and Sherry mucks 

Myirea silt loam, 0 to 4 percent slopes 


Oesterle silt loam 


Pence sandy loam, 0 to 6 percent slopes 
Pence sandy loam, 6 to 15 percent slopes 
Pence sandy loam, 15 to 45 percent slopes 
Pits, gravel 


Scott Lake silt loam 
Seelyeville, Cathro, and Markey mucks 


Vilas loamy sand, 0 to 6 percent slopes 
Vilas loamy sand, 6 to 15 percent slopes 


National forest 
Field sheet matchlirie & neatline 
AD HOC BOUNDARY ee ee 
[Davis Airstrip H +—} 
Small airport, airfield, park, cemetery, —~ 
golf course, ski hill, fairground, public 


campground, or waste water treatment 
plant 


STATE COORDINATE TICK 
LAND DIVISION CORNERS (sections) 
ROADS 
ROAD EMBLEMS & DESIGNATIONS 
Federal 
State 
County 


RAILROAD 


PITS 
Gravel pit 
(1/2 to 5 acres) 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 


Church 


School 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 


Drainage ditches 


MISCELLANEOUS WATER FEATURES 
Spring 


Wet spot v 
(1 to 5 acres) 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
SHORT STEEP SLOPE 


DEPRESSION 
(1 to 5 acres) 


AD HOC SYMBOLS 


Perennial small pond 
(1/2 to 5 acres) 
Sanitary landfill 
(1 to 5 acres) 
\sland of mineral soil 
(1 to 5 acres) 


Cut or fill area 
(1 to 5 acres) 


* 


This map is compiled on 1977 aetial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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